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The Environmental Fate and Effects Division (EFED}) has completed the Prelinnary Risk
Agsessment (attached) conducted as part of the registration review of aldicarb. The problem
formulation for aldicarb was conducted in 2012, Based on currently registered uses and labeled
rates, this preliminary assessment identifies potential risks to aquatic and terrestrial non-target
organisms, particularly birds and mammals. This assessment draws on information from both
open literature and studies submitted by the registrants in response to data requirements in order
to provide an overview of the environmental fate and ecological effects associated with the use
of aldicarb as well as outlines uncertainties regarding residues and taxa of concern. Also,
aldicarb has been the subject of recent refined risk assessments, which remain valid. Therefore,
this assessment takes from previous assessments where possible and did not re-assess risks to all
taxonomic groups. Also, this assessment is focused on species that are not Federally listed as
threatened or endangered (referred to as “listed”)}. For taxa where there may be risk, specific
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determinations for listed species are considered uncertain at this time. Currently labeled rates of

aldicarb pose a potential for adverse effects, i.e., risk, to non-target terrestrial and aquatic

animals.

Label Clarification:

There are some uncertainties in this assessment due to label ambiguities. The vague application
instructions on the MEYMIK 15G product label are listed in the following table. There would be
less uncertainty in the exposure assessment it the label application instructions were clarified or

clearly worded to eliminate confusion regarding the incorporation or depth of cover after

application.
Instruction Issues Description Crop Uses Pages
“Apply granules in the seed No specification of the depth | Cotlon, At Planting 7,9,
furrow and immediately cover | of soil needed to cover the Dry Beans, | (Aphids, 10, 12
with so1l by mechanical means” | granules or the depth of the | Peanuts, Fleahoppers,
apphcation Sovbeans Nematodes,
Seedcormn
maggot,
Thrips)
“Apply granules ina 4 to 6-inch | No specification of the depth | Cotion Nematodes 7
band (T-Band) over open seed | of soil needed to cover the
furrow and immediately cover | granules and no specification
with soil by mechanical means” | on the time of application
“Apply in seed furrow and Mo specification of the depth | Cotton Aphids 7
cover with soil” of soil needed to cover the
granules and no specification
on the time of application
“Side dress granules in a furrow | No instruction on whether to | Cotion Side Dress 7
that 15 6 10 10 mches {0 onc or cover the granules with a {except
both sides of plant row to a given depth of soil California)
depth of 2 to 3 inches. Adjust
applications to minimize oot
pruning”
“Apply granules n a 4 to 6-inch | No specification of how Drv Beans, | At Planting/ | 9, 10,
band and immediately cover much soil 1s needed to cover | Peanuts, Split 12,13
with soil by mechanical means. | the granules or the depth of | Soybeans, Application
Plant into treated zone” the application Sugar Beels
“Where furrow rrigation is The depth of soil or Dry Beans At Planting 9
used, apply granules 310 4 irrigation needed to
mnches deep and 3 inches from | incorporate the granules 1s
seed row on the water furrow not provided.
side”
“Apply granules ma 2 to 3 inch | No specification of the depth | Sugar Beets | At Planting 13
band over seed row and of soil needed to cover the {Sugar beet
immediately cover with soil by | granules or the depth of the root maggot}
mechanical means™ application
“Where furrow trrigation is Instructions indicated no soil | Sugar Beets | Post 14
employed side-dress granules 4 | cover and thus expose Emergence
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to 8 inches to water furrow side | granules to terresirial
of plant row at furrow depth. animals or surface runoff
Irrigate soon after application. after imgation or
Apply within 60 days after precipitation event
planting”
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1. EXECUTIVE SUMMARY & CHARACTERIZATION of RISK CONCLUSIONS

The over-riding concern in this assessment is the high risk of mortality to birds and mammals. Aldicarb
is very highly toxic to avian and mammalian species. It is a systemic pesticide and a potent
cholinesterase (ChE) inhibitor. Acute and chronic RQs for aldicarb can be misleading since it can take
the ingestion of only 1 granule for mortality to occur (Balcomb er af., 1984). Supplemental open
literature suggests acute oral LDses of 0.75 mg/kg for passerine species (see Section 3). The mammalian
LDsy is similar to birds at 0.9 mg/kg. Exposure to aldicarb caused lower survivability and pup weights in

bw). These toxicity values suggest that even if mammals survive acute aldicarb exposure they may
suffer adverse reproductive effects from chronic exposure. In addition, since there are risks to birds,
risks to reptiles are also possible.

Aldicarb is soluble in water, poorly sorbed on soil particles and could expose birds and mammals to
dissolved granules after application in drinking water puddles after a rain or an irrigation event occurs. If
that occurs, wildlife species are likely to be killed from drinking contaminated water from treated fields
after rain. Soil mcorporation does not materially reduce exposure from drinking water. Drinking water
exposure alone was determined to be a potential acute and chronic pathway of concern for avian and
mammalian species.

There have been numerous mortality incidents to birds and mammals where aldicarb was determined to
be a likely cause. However, most of the reported incidents were either from the intentional or accidental
misuse of aldicarb. Very few incidents that occur are reported to the EPA.

Aldicarb is considered highly toxic by acute contact to honeybees with an LDso of 0.285 ug/bee.
Because of its granular formulation, it is unlikely that there is a direct contact exposure scenario for
honeybees. However, other soil dwelling beneficial insects and invertebrates could be exposed to
aldicarb and aldicarb residues through contact with the granules. Contact with dissolved residues in
puddles and/or with plants (via pollen and nectar) due to its systemic nature is possible.

Parent aldicarb and its degradates are highly mobile and are known to move to ground water in sandy
acidic soils. Furthermore, these residues may move to surface water via runoft, drain discharge, and/or
baseflow from groundwater. Aldicarb residues in baseflow are most likely to create concern for fish and
aquatic invertebrates in low-order streams because these streams are dominated by base flow conditions
(where up to 100% of stream flow consists of discharged ground water). Higher-order streams are
sustamed by much larger contributing land areas, so there is often a greater dilution effect. Higher
incorporation efficiencies could reduce risks to aquatic organisms as a result of reduced runoff.
However, although data are limited, there is no discerning trend of lower aldicarb and residues of
concern concentrations from surface water monitoring data since the implementation of mitigation in
2009. Surface water exposure from runoff was modeled in this assessment rather than from baseflow
because runoff is expected to produce higher concentrations in most surface water bodies. Under the
current label scenarios modeled for EECs, most aquatic organism acute and all chronic RQs exceeded all
LOCs for all registered labeled uses of aldicarb. Since there were risks to fish, there may also be risks to
amphibians.
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Uncertainties/Data Gaps

Honevbee toxicity (non-guideline):

In keeping with the Agency’s proposed new paradigm for determining potential adverse effects to insect
pollinators from conventional pesticides (USEPA ef a/., 2014), additional studies are being requested in
addition to the already submitted adult acute contact study. Although the adult acute contact study using
aldicarb resulted in an LDso 0of 0.285 ug/bee and the compound was classified as highly toxic (MRID
00036935), there is considerable uncertainty regarding the potential effects of the compound on
honeybee larval development and survival as well as potential for chronic effects. Because of its
granular formulation, 1t is unlikely that there 1s a direct contact exposure scenario for honeybees. Other
soil dwelling beneficial insects and invertebrates could be exposed to aldicarb and aldicarb residues
through contact with the granules and/or with plants (via pollen and/or nectar) due to its systemic nature.
However, because the chemical is systemic in nature exposure via pollen and/or nectar is possible;
therefore, additional data on pollinators is needed to fully characterize the risk associated with aldicarb
use to all developmental stages of honeybees, as sensitivity may vary according to life-stage and length
of exposure (adult vs. larval and acute vs. chronic, respectively). Additional information is needed, but
uncertainty associated with risks to honey bees needs to be evaluated with more data for different life
stages. Since this 18 a systemic chemical that 1s transported throughout the plant, residues may be
available to pollinators via pollen and/or nectar; therefore, residues of pollen and nectar of crops are a
data need. Adult and larvae acute oral toxicity studies (following OECD 213) and larval and adult
chronic toxicity studies (following OECD 237 and non-guideline study) are necessary to evaluate the
potential for aldicarb to adversely affect bees and other pollinators through other routes of exposure.
Ovpen literature data 1s needed to help better characterize some uncertainties regarding potential effects
to bees and other non-target terrestrial invertebrates. In addition, higher tier toxicity tests (i.e., semi-field
and/or field studies — Tier 1l and Tier HI, respectively) may be needed, based on the results of the larval
and chronic adult toxicity studies. Higher tier studies are recommended if the ratio of the EEC and larval
or adult bee acute LDs¢>0.4 or the ratio of the EEC and the chronic NOAEC>1. Incident data and/or
compelling open literature studies can also be used to support the need for higher tier studies. Should the
screening level risk assessment identify that there are risk concerns to bees, mitigation measures may
need to be considered or the registrant may need to conduct Tier H or Tier Il effects studies (e.g. OECD
Guideline 75 and/or 850.3040 guideline studies) that reduce uncertainty by characterizing aldicarb’s
effects at the whole-colony level.

2. PROBLEM FORMULATION
2.1, Introduction

The purpose of this assessment is to provide an understanding of the environmental risks of the labeled
uses of aldicarb. Aldicarb 1s a systemic insecticide, acaricide and nematicide i the carbamate group of
cholinesterase inhibitors. Aldicarb has been the subject of refined risk assessments in the past,
particularly risk characterization for birds and mammals. These assessments remain valid and serve as
the basis for the current risk assessment as well. Also, a formal problem formulation conducted as part
of Registration Review was conducted in 2012, The problem formulation presented in this document
presents a summary and an update of what was presented in the 2012 problem formulation. Reference
the 2012 problem formulation for additional information (Docket EPA-HQ-OPP-2012-0161).
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2.2, Pesticidal Mechanism of Action

Aldicarb (2-methyl-2-{methylthio)propionaldehyde O-(methylcarbamoyhoxime) (PC code 098301)is a
potent cholinesterase (ChE) inhibitor causing inhibition of erythrocyte acetylcholinesterase as well as
plasma butyryl ChE by binding to the active site of the enzyme. Acetylcholinesterase is an enzyme
necessary for the degradation of the neurotransmitter acetylcholine (ACh} and subsequent cessation of
synaptic transmission. Inhibition of these enzymes in animals (7 e. terrestrial and aquatic invertebrates,
fish, birds, amphibians, reptiles, mammals) results in the accumulation of ACh at cholinergic nerve
endings and continual nerve stimulation leading to adverse effects including death. One uncertainty in
the risk assessment, particularly for chronic effects, is that the toxic mode of action of aldicarb of AChE
mnhibition is a reversible process when exposure stops. Therefore, repeated, intermittent exposures may

allow for some recovery.

2.3. Overview of Pesticide Use and Usage

Aldicarb 15 a granular pesticide that was first registered for use on cotton in 1970, There is currently

only one end use product label for aldicarb, Meymik 15G (Reg. No. 87895-1) which was registered in

December, 2011. There are 6 crops listed for use of aldicarb on the Meymik label: cotton, dry beans,
peanuts, soybeans, sugar beets, and sweet potatoes. Table 1.1 lists the use pattern of maximum exposure
for each labeled uses of aldicarb.

Table 1.1 Labeled Aldicarb Use Pattern of Maximum Exposure

Max. Single App. | Max. Apnual| App. S
Use Rate App. Rate | Interval App. Method Laiiti:" s
(ibs 2.i/A) (Ibs a.i/A) (&) TR
1.05 (At Planting) [ gh at-plant: in furrow and T- Us
Cotton © 0.75 (Side Dress) 3 5% A 21 band - CA onl 1
2.1 (Side Dress)* o post-emergent: in furrow A3 OBy
: L CO, ID, ML, OR
7 Reans 3 A { e . , > s s o
Dry Beans 2.1 2.1 y at-plant: in furrow WA only
at-plant; in frow, Uk,
e . incorporated band or T- | [Split application
1.05 (At Planting) - , .
2 B =¥ A o y 5y
Peanuts 1.5 (Post-Emergence) 2.55 14 , b(md.l only _’u} AL, FL";
post-emergent: banded | GA, NC, OK, TX,
over foliage VA]
heane ) N N at-plant: in fwrow or T- | GA, NC, 8C, VA
Soybeans 1.05 1.05 Q hand only
c PR at-plant; in furrow,
4 3‘?;53;;{;?3:&2 &) . incorporated band or T- | [CO, ID, MT, NE,
- o 0% A 7
Sugar Beets ¥ 4.05 (Post-Emergence) 4); N 14 . _baﬂg . OR, WA: WY
2.1 (At Planting)* 42 post-emergent: in furrow, only]
2‘ | {Si de Drﬁs; - incorporated side band or *CA only]
‘ ¥ side dress
Sweet Potatoes © 3.0 3.04 0 prc~piafn or at-plant: band LA, MS only
covered by hilling

4 Label directions provide a seasonal application rate limit that approximates an annual limif,

B Post-emergent applications must be irrigated immediately after application. Post-emergent applications must be made to

dry foliage.
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© Second application is restricted to 0.75 Ib and must be placed in furrow at least 2 inches deep. Applications must be
between March 1 and September 1 in California.

P Applications must be made within 60 days of planting,

® Application must be made with positive displacement applicators.

Aldicarb cannot be applied in Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New
York, Pennsylvania, Rhode Island, Vermont, or Wisconsin. In addition, it 1s restricted from use in Del
Norte and Humboldt Counties in California and Curry County, Oregon. Aldicarb can only be applied
between March 1 and September 1 in California. There are also restrictions on the use of aldicarb around
drinking water wells. In all cases, application cannot be made within 50 ft of a drinking water well, but
more stringent conditions often apply. In most cases, these restrictions are based on the presence of a
‘vulnerable soil” and the nature of the well. A vulnerable seil is defined on the label as having a loamy
sand or sand texture and a subsoil with less than 2% organic matter on average in the upper 12 inches.
Restrictions around the well are necessary if the water table 1s less than 25 ft deep, unless the well 1s
cased to less than 100 t or to 30 feet below the top of the water table. If the user does not know that the
water table 15 greater than 25 feet, the applicator should assume a water table less than 25 feet deep.

The following state and use restrictions depend upon the vulnerable soil and well descriptions. In
Alabama, Georgia, Florida, and South Carolina, if a “split application’ 1s made (that is, one application
at planting and a second side dress application i1s made after emergence}, then there nustbe a 1100 fi
buffer in place around drinking water wells. In these same states, a split application made to cotton with
vulnerable soil and wells requires a 1000 ft buffer. If only a single application is made either at-plant or
post-emergent then the wellhead buffer is 700 ft. For all uses in lowa, lllinois, Indiana, Michigan,
Minnesota, Montana, North Dakota, Nebraska, Chio, South Dakota, and Wyoming, a 500 ft buffer is
required around vulnerable wells in vulnerable soils. In these states, vulnerable soils are defined to
mclude sandy loams, loamy sands and sands. In Colorado, Delaware, Kansas, Kentucky, Lowisiana,
Maryland, Missouri, Mississippi, North Carolina, Tennessee, Virginia, and West Virginia, a 300 ft
buffer is required around vulnerable wells in vulnerable soils. For all other uses in Florida (other than
peanuts and cotton) a 300 ft buffer is required around all drinking water wells. For all uses, applications
cannot be made within 50 ft of any drinking water well.

The Meymik label has a number of precautionary label statements for the protection of wildlite and
water resources. The statements for the protection of wildlife are:

“This pesticide is extremely toxic to birds and other wildlife. Birds feeding on exposed
granules may be killed. Cover or immediately soil incorporate granules spilled during
loading, at row ends, or elsewhere to ensure the granules are completely covered with soil.
“This pesticide is toxic to fish and aguatic invertebrates. Run-off from treated areas may
be hazardous to fish in neighboring areas. Do not apply divectly to water, to areas where
surface water is present or to intertidal area below the mean high water mark. Do not

contaminate water when disposing equipment washwaters”.

“This product is potentially toxic to honey bees through translocated residues in pollen
and nectar if application is made during bloom.”

There is also additional language regarding the Endangered Species Act:
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“Under the Endangered Species Act, it is a Federal Offense to use any pesticide in a
manney that results in the death of a member of an endangered species.”

“This Act protects Attwater’s Praivie Chicken in the Texas counties of Aransas, Austin,
Brazoria, Colorado, Galveston, Goliad, Harris, Refugio, and Victoria.” {(Note that this
statement lists specific species; however, additional listed species may be at risk in Texas).

“Prior to making applications in these counties, the user must determine that this species
is not located in or immediately adjacent to the area io be treated. If the user is in doubt
whether or not the above named endangered species may be affected, he should contact
either the regional U.S. Fish & Wildlife Service Office (Endangered Species Specialist) or
personnel of the State Fish and Game Office.”

Precautionary language for the protection of groundwater 1s:

“Aldicarb is known to leach through soil into ground water under certain conditions. Use
of this chemical in areas where soils are permeable, particularly where the water table is
shallow, may result in ground water contamination. Apply this product only as specified
on this label. Read the use divections and the appended Environmental Precautions and
Soil Type Restrictions Tables prior to making applications.”

“This product is readily decomposed to harmless residues under most use conditions.
However, a combination of permeable and acidic soil conditions, moderate to heavy
irvigation and/or rainfall, use of 20 or more pounds per acre, and soil temperatures below
50° F (10° C) at application time tend to reduce degradation and promote movement of
residues into ground water.”

However, the label does not have a surface water advisory statement. EFED recommends surface water
precautionary language in the following:

“Aldicarb may impact surface water quality due to runoff of rain water. This is especially true
for poorly draining soils and soils with shallow ground water.

Aldicarb is classified as having Ky less than 15 and a t1> between & and 30 days. 4 level,
well-maintained vegetative buffer strip between areas to which this product is applied and
surface water features such as ponds, streams, and springs will reduce the potential
loading of aldicarb and its degradates from runoff water and sediment. Runoff of this
product will be reduced by avoiding applications when rainfall or irvigation is expected to
occur within 48 hours.”

Cotton. There is a special local needs registration (24c¢) for aldicarb use on cotton in the state of
California that allows up to 2.1 Ib-acre™ for a second side dress application and 3.15 Ib-acre™ total to be
applied per year. For other states, the side dress application is limited to 0.75 Ib-acre™ and the maximum
seasonal rate is 1.8 Ib-acre’™!. In either case, two applications can be made per season to cotton with the
first application made at-plant, in-furrow with the requirement that the granules in the furrow be
immediately covered with soil by mechanical means. Side dress applications are to be made 3 weeks
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after planting to first bloom (24c¢) or first squaring (Section 3 label). Side dress applications are to be to a
depth of 2 to 3 inches in a furrow & to 10 inches on one or both sides of the the row. The label
restrictions include a note to deep-disk any spills at row ends or elsewhere to ensure the granules are
covered with a layer of soil. Applications in California are restricted to between March 1 and September
1. Spectific restrictions for applications to cotton around drinking water wells are discussed above.

Dry Beans. While “dry beans’ can be used to describe a large number of legumes, in most cases it refers
to the mature fruit of Phaseolus vulgaris, the common edible bean (e.g., kidney bean, red bean, black
bean, navy bean, efc.). It does not include the use on the same crop when they are picked immature (e.g,,
green beans, wax beans, pole beans, or snap beans). The use of aldicarb on dry beans 15 restricted to
Colorado, Oregon, Washington, Idaho, and Michigan. Only one application can be made per year at up
to 2.1 Ibracre”. Applications must be made at-plant either in the seed furrow or in a separate furrow 2 to
3 inches deep to the side of the seed furrow and covered with soil by mechanical means. The Iabel
restrictions inchide a note to immediately deep-disk any spills at row ends or elsewhere to ensure the
granules are covered with a layer of soil.

Peanuts. Either one or two applications of aldicarb can be made to peanuts. However, two applications
and applications not made at planting can only be made in Alabama, Florida, Georgia, North Carolina,
Oklahoma, Texas and Virginia. At-plant applications can be made either in-furrow or in a T-band over
the open seed furrow. In either case the label states to cover immediately with soil by mechanical means.
At-plant applications can also be made as a 6 to 12 inch band which is mechanically incorporated from 2
to 4 inches in depth into which the peanuts are subsequently planted. Post-emergent applications are to
be made at or just prior to peg initiation {(when the peanuts start to enter the ground) but no later than 40
days after emergence and prior to the last cultivation. At-plant applications can be made at up to 1.05
Ib-acre™ while the maximum post-emergent application rate is 1.5 Ib-acre”’. The seasonal maximum
application is 2.55 Ib-acre™. A second application cannot be made to Spanish peanuts and other short-
season varieties that do not have at least 90 days between pegging and harvest. The label restrictions
include a note to immediately deep-disk any spills at row ends or elsewhere to ensure the granules are
covered with a layer of soil.

Soybeans. Applications of aldicarb to soybeans can only be made in four states: Georgia, North
Carolina, South Carolina, and Virginia. Only one application can be made per year at planting at 1.05
Ib-acre™ for control of Mexican bean beetle, thrips, three-cornered alfalfa hopper and nematodes.
Application can be made in-furrow or as a T-band 4 to 6 inches wide across the open seed furrow. In
either case, the label says that the aldicarb must be immediately covered by mechanical means. The label
restrictions include a note to immediately deep-disk any spills at row ends or elsewhere to ensure the
granules are covered with a layer of soil.

Sugar Beets. Applications of aldicarb to sugar beets can only be made in California, Colorado, Idaho,
Montana, Nebraska, Oregon, Washington, and Wyoming. Applications in California can only be made
between March 1 and September 1. The maximum annual application rate is 4.2 Ib-acre in California
and 4.95 Ib-acre™ in all other states. No more than three applications can be made per vear, one
application at planting, and two post-emergent applications. The maximum single application rate at-
plant is 2.1 Ib-acre’! in California and 4.95 Ib-acre™ in other states. The maximum single application rate
for post-emergence applications is 2.1 Ib-acre™ in California and 3 Ib-acre™ in other states. For control of
nematodes, applications can be made up to a week before planting in a band 4 to 6 inches wide which 1s
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immediately incorporated. Planting is then done into the incorporated band. Alternatively, the granules
can be drilled in a row 3 to 4 inches deep and three inches to the side of the seed row if furrow irrigation
is employed for seed germination. For aphid control, granules can be placed m the seedline if the
application does not exceed 1.05 Ib-ai-acre™. Otherwise, the granules should be drilled 1 to 3 inches
below the seedline. For sugar beet root maggot control, granules can be applied in a band 2 to 3 inches
wide over the seed row and immediately mcorporated, or, if furrow irrigation is emploved for seed
germination, granules can be drilled in a row 2 inches deep 2 inches from the seed furrow. Post-
emergent applications are to be made on both sides of the plant row and immediately covered with soil
or, if furrow trrigation 1s present, 4 to 8 inches on the water side of the plants at furrow depth. Post-
emergent applications must be made within 30 days of planting in California and within 60 days of
planting elsewhere.

Sweet Potatoes. Applications of aldicarb to sweet potatoes can only be made in Louisiana and
Mississippi. Only one application can be made at planting. Applications are restricted to 3 Ib-ai-acre™.
Application are to be made i a 12 inch band over open furrow or on the soil surface and covered
mmmediately during bed formation by mechanically hilling up to 8 to 10 inches. Transplants should be
made in the center of the treated zone.

The Biological and Economic Analysis Division (BEAD) completed a review of aldicarb usage
(previously registered as Temik) in December 2011 (Brassard ef a/., 2011). This assessment did not
mclude any data for the sweet potato use. In the period 1998 to 2010 BEAD found that the total usage of
aldicarb had not changed substantially, though the use on citrus increased in the latter half of the 2000s.
In the period of 2006 to 2010, the average use of aldicarb on all crops was 3.6 million pound on 3.7
million acres. In this period, the top crops were cotton (47%), oranges (23%), peanuts (13%), and
potatoes {6%). Under the current label, the use on oranges, other citruses and potatoes are no longer a
registered use. In 1998-2010, the top states in terms of pounds applied were Florida (28%), Georgia
(22%}, and Texas (12%]).

2.4. Description of Regulatory Action

The Food Quality Protection Act of 1996 mandated the EPA to implement a new program for assessing
the risks of pesticides, i.e., registration review'. All pesticides distributed or sold in the United States
must be registered by the Agency. The decision to register a pesticide is based on the consideration of
scientific data and other factors showing that it will not cause unreasonable risks to human health,
workers, or the environment when used as directed on product labeling. The registration review program
is intended to ensure that, as the ability to assess risk evolves and as policies and practices change, all
registered pesticides continue to meet the statutory standard of no unreasonable adverse effects to human
health and the environment. Changes in science, public policy, and pesticide use practices will occur
over time. Through the new registration review program, the Agency periodically reevaluates pesticides
to ensure that as change occurs, products in the marketplace can be used safely.

As part of the implementation of the new registration review program pursuant to Section 3(g) of the
Federal Insecticide, Fungicide and Rodenticide Act (FIFRA), the Agency is conducting an evaluation of
ecological risks to determine whether use of aldicarb meets the FIFRA standard for registration.

1 (http/www epagovionmsred Uresdstraton review!)
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2.5, Previous Risk Assessments

The risk assessments available in the docket which serve as the basis for this preliminary rigk assessment
melude the following:

e May 24, 2012 EFED Registration Review Problem Formulation for Aldicarb, DP D398519 (US
EPA, 2012)

e March 28, 2012 EFED Risks of Aldicarb Use to the Federally Threatened Valley Elderberry
Longhorn Beetle (Desmocerus californicus dimorphus) and the Federally Endangered San
Joaquin Kit Fox (Vulpes macrotis mutica), (US EPA, 2012)

»  April 10, 2009 EFED Refinement to Tier 2 Drinking Water Assessment Tobacco Uses of
Aldicarb and its Major Degradates Aldicarb Sulfoxide and Aldicarb Sulfone, D299881 (US EPA,
2009)

e August 26, 2008 EFED Drinking Water Exposure Assessment for Proposed Expansion of
Aldicarb Use on Potatoes Into 6 Additional States (CO, M1, MN, ND, SD, WY), DP D299881
(US EPA, 2008)

e July 17, 2007 EFED Risks of Aldicarb Use to Federally Listed Endangered California Red
Legged Frog (Rana aurora draytonii), (US EPA, 2007)

e October 23, 2006 EFED Drinking Water Exposure Assessment for Total Aldicarb Residues
{(Parent, Aldicarb Sulfoxide, and Aldicarb Sulfone)} Based on the N-Methyl Carbamate
Cumulative Risk Assessment, D333309 (US EPA 2006)

e September, 2006 EFED Aldicarb Ecological Risk Assessment (RED), (US EPA, 2006)

e April 4, 2005 EFED Tier 2 Drinking Water Assessment for Aldicarb and its Major Degradates
Aldicarb Sulfoxide and Aldicarb Sulfone, D316754 (US EPA, 2005)

2.6. Ecosystems Potentially at Risk

The ecosystems at risk are often extensive in scope; therefore, it may not be possible to identify specific
ecosystems during the development of a nation-wide ecological risk assessment. However, in general
terms, terrestrial ecosystems potentially at risk could include the areas that are immediately adjacent to
treated areas that may receive runoff during flooding. Areas adjacent to the treated areas could inchude
cultivated fields, fencerows and hedgerows, meadows, fallow fields or grasslands, woodlands, riparian
habitats and other uncultivated areas.

Aquatic ecosystems potentially at risk include water bodies adjacent to or downstream from, the treated
areas and could include impounded bodies such as ponds, lakes and reservoirs, or flowing waterways
such as streams or rivers.
3. ANALYSIS: ENVIRONMENTAL FATE & EFFECTS

3.1. Environmental Fate
Aldicarb rapidly degrades to aldicarb sulfoxide and aldicarb sulfone — both of which are nearly as toxic

as, and are more persistent than, the parent compound. Other aldicarb degradates may torm as well, but
are substantially less toxic and/or produced only in small amounts (<5%) and so are not included in this
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evaluation {See Appendix A). Aerobic soil metabolism is the primary dissipation route for aldicarb in
unsaturated soil. Half-lives for aldicarb range from 1 to 17 days (MRIDs 00102051, 00093642,
00080820, 00093640, 00053366, 00101934, 00035365, and 00102071). There 1s currently msufficient
data to accurately estimate the formation and dissipation rates of the sulfoxide and sulfone degradates.
However, the rapid oxidation of aldicarb to these degradates and their substantially greater persistence
than aldicarb, have been well documented in the published literature (e.g., Bull er ¢f., 1970; Smelt et al,,
1979).

Laboratory studies suggest that degradation of the sum of all three aldicarb forms (i.e., parent
compound, sulfoxide, and sulfone) to relatively non-toxic, non-carbamate residues {oximes and nitriles)
occurs stowly (tin up to 3 months) in aerobic soils, as a result of soil-catalyzed hydrolysis rather than
aerobic metabolism (Lightfoot ef a/., 1987; Bank and Tyrrell, 1984). Aldicarb is generally stable to
hydrolysis, slowly hydrolyzing only at a pH of 9 (MRID 00102065). Aldicarb sulfoxide hydrolyzed
more quickly (ti2 = 2.3 days) at pH 9 than at pH 7 or 5 (about 6% at 28 days at pH 7) (MRID
00102066). Aqueous photolysis rapidly degraded aldicarb to oxime and nitrile forms (i.e. with a ti7 of
four days: MRID 42498201). However, this process will only be dominant in clear, shallow waters, and
will not affect residues in the subsurface.

While there is limited information on aerobic metabolism of aldicarb in aquatic environments, a
published laboratory study (Vink ef a/., 1997) reported half-lives ranging from 70 to 173 days in surface
waters in the Netherlands. Aldicarb degradates (7.¢., aldicarb sulfoxide and aldicarb sulfone) have been
detected in ground water long after application of the parent chemical had ceased. Published studies
have reported increased degradation rates under low redox conditions, perhaps due to catalysis by
reduced metal species in these environments (Bromilow ef al., 1986). For example, Smelt ef al. (1983)
reported laboratory half-lives of aldicarb sulfone and sulfoxide ranging from 2 to 131 days in Dutch
subsoils under “anaerobic conditions” (310 mV}, and from 84 to 1100 days under aerobic conditions.
Given this information, it is likely that aldicarb sulfoxide and aldicarb sulfone, which degrade relatively
slowly in aerobic sotl (MRID 44005001}, can leach into ground water and continue to be detectable over
long time periods.

In published field studies, dissipation half-lives for total carbamate residues in soil have ranged from
approximately 0.3 to 5 months in the unsaturated zone, and 1 to 36 months in the saturated zone (Jones
and Estes, 1995}, in apparent contradiction to the observation of faster degradation under anaerobic
(saturated) conditions reported above (Smelt ef af., 1983). The reasons for the extreme variability in
reported transformation rates (3 hours to 36 months) for aldicarb residues under anaerobic/saturated
conditions are uncertain, but may be related to temperature, pH, and the presence of soils surface
catalysts (Lightfoot, ef al., 1987). Also, not all saturated zones are necessarily anoxic; if they are
shallow, there can be sufficient interaction with the unsaturated zone such that the ground water may be
sub-oxic or even atmosphere-equilibrated (oxic). Monitoring data in areas with historical aldicarb
contamination confirm the high persistence of total aldicarb residues in some ground water. For
example, twenty vears after cessation of aldicarb use on Long Island, New York, aldicarb sulfone and
sulfoxide were the most frequently detected pesticide compounds in ground water there in year 2000
(Suffolk County Dept. of Health Services, 2000).

A selection of environmental fate and transport properties of aldicarb are summarized below.
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Table 3.1 General Physical/Chemical Properties and Epvironmental Fate Parameters of Aldicarb

Parameter Value Reference

Physical/Chemical Parameters

Molecular mass 190.26 g/mol caleulated
Vapor pressure (23°C) 625 x 10 torr MRID 4822504
Henry’s Law constant (23°C) 3.0 x 107" atm-m’/mol calculated
Water solubility (pH 7, 25°C) 6,000 mg/L MRID 4822504
Octanol-water partition coefficient | 11.48 MRID 4822504
( Kow)

Persistence in Water

Hydrolysis half-life pH 5: no significant degradation (@) 30 d ~ MRID 00102065

pH 7: no significant degradation @ 30 d

pH 9: < 10% degradation of parent (@ 30 d
Ti2<197d

Aqueous photolysis half-life 44 MRID 42498201

Persistence in Soil

Aerobic soil metabolism half-life | parent ondy:
[25°C] NI sandy loam:  2.3d MRID 44005001
Houston clay: itd MRID 00093642
Lakeland sandy loam: 17 d
Norwood silty clay: 12d

unspecified: 1d MRID 45602904
Hlinois silt: 6d MRID 45739801
NC Joamy sand: 10 d

total toxic residues:
Houston clay: 28d MRID 00093642
Lakeland sandy loam: 47 d
Norwood silty clay: 136d

unspecified: 44 d MRID 45602904
Mohility
Fruendhich Adsorption sandy loam: 0.186 L-kg! MRID 42498202
Coefficients (Ky) sile: 0.36 L-kg’ MRID 43560301
clay: 0.6 L-kg! MRID 43560302
sand: 0.2 L-kg'!

3.1.1. Aldicarb & Residues of Concern

Aldicarb and 1its degradates are highly mobile and are known to move to ground water in sandy acidic
soils. In poorly permeable soils, these residues will move with runoff. Following a rain event, aldicarb
may reach aquatic environments as sheet and channel flow from areas of application, since aldicarb 1s
moderately persistent in terrestrial environments and soluble in water. It is unlikely, though, that
undissolved granules will reach surface water bodies as the granules themselves are not particularly
mobile and in most cases buried below the surface. The toxic degradates (aldicarb sulfoxide and aldicarb
sulfone) are more prone to move vertically down through the soil profile, and potentially into ground
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water, as these residues form primarily in the shallow subsurface. Ground water that contains aldicarb

residues may then be discharged into surface waters as baseflow or tile drain discharge. If the receiving

ground water 1s cool, acidic, and oxic, the sulfoxide and sulfone degradates will be very persistent and

capable of long-distance subsurface transport. The environmental fate and transport properties of

aldicarb degradates, aldicarb sulfoxide and aldicarb sulfone are summarized in Table 3.1 and 3.2.

Table 3.2. Environmental Fate Parameters of Degradates of Aldicarb

Fate Endpoint

Aldicarb sulfoxide Aldicarb sulfone

Hydrolysis —pH 3

495 d (MRID 43592104)

Hydrolysis —pH 7

6% loss at 30 d (MRID
00102066)

63 d (MRID 45592104

Hydrolysis - pH 9

2.3 d (MRID 00102066) da@25°C;32d @ S°C{MRID

45592104)

Hydrolysis in published
literature: Lemley & Zhong,
1983 (45602901); Hansen &
Spiegel, 1983 (45602902);
Lemley & Zhong, 1984
(45602903)

Hydrolysis is sensitive to hydroxide concentration (base-catalyzed), with
sulfone most sensitive and aldicarb least (Lemley & Zhong, 1983).

Aldicarb hiydrolysis rates increase at pH levels >7.5; sulfoxide and
sulfone hydrolyze more readily and are affected by pH and temperature
(results for 5, 15 °C) (Hansen & Spiegel, 1983).

Both pH and temperature dependence seen in hydrolysis of all 3
chemicals. Rates for sulfone at 25°C 60 d @ pH7, 6 d @ pHE (Lemley &
Zhong, 1984)

Aqueous photolysis

123 d (12 hr light/dark)
(MRID 45592105)

Aerobic soil metabolism
(MRID 44005001)

Concentrations fluctuated between 3-
80% of applicd from 7-60 day post
treatment

Concenirations fluctuated
between 9-86% of applied from
7-60 day post treatment

Aerobic soil metabolism
range (MRID 00101934)

Total carbamate residues (parent, sulfoxide, sulfone) 11 - 110 d in 2 soils
x 3 pH x 2 moisture contents; avg 34 d; 90% upper confidence bound 48
d

Aerobic soil metabolism

5d (MRID 45592108) 333 d half-life (pH 6.7 soil)

{(MRID 00053370)

Aerobic soil metabolism
half-life

Total carbamate residues (parent, sulfoxide, sulfone)
28, 47, 136 for 3 soils
(MRIDs 00093642, 00080820, 00093640, 00053366)

Lab studies of all 3 forms
(Lightfoot ef af, 1987; Bank
& Tyrrell, 1984) 4

Combined residues (aldicarb, sulfoxide, sulfone) degraded to oximes,
nitrile with half-lives up to 3 months; soil-catalyzed hydrolysis, not
aerobic metabolism was driving factor.

Lightfoot e a/, 1987 (MRID
45602904)

CBD v. EPA (1:21-cv-00681-CJN)

Combined (parent+degradate): 44 (unsterilized) — 10 (sterihized) d surface
soil
123 (unsterilized) — 16 (sterilized) d subsurface soil
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Aerobic soil metabolism,
2002 registrant submissions
(MRI} 45739802)

1I52dm L silt(pH79),91.2dmn
NC loamy sand (pH 6.2).

Aerobic soil metabolism
hiterature (Smelt et al, 1983)

sulfone & sulfoxide half-lives in Dutch subsoils from 2-131 d under
anaercbic cond., 84-1100 d under aerobic condition

2002-3 registrant
submissions

Aerobic aguatic metabolism,

5 d (total system) m pH 7.0
water / pH 6.3 sediment (MRID
45592108)

3.5 d (total system) in pH 7.0 water /
pH 6.3 sediment (MRID 45592109)

Anaerobic aquatic
metabohism

3.4 d (MRID 455921 10)

3.5 d(MRID 45592111

Published field studies
(Jones & Estes, 1995)

Summarized results of 32 field studies for aldicarb in 24 locations. Half-
life of total carbamate residues (aldicarb, sulfoxide, sulfone) in surface

soil ranged from 0.3 to 3.5 months;

mean §.3 mo (40 d) & 90% upper

confidence bound on mean 1.5 mo (45 d). In 2 studies, estimated

subsurface half-life of 5 months.

Fruendlich Adsorption
Coefficients (Ks)
(MRID 42498202,
43560301, 43560302)

aldicarb sulfoxide (L-kg™y:

Tujunga loamy sand: (.22
Wedowee sandy loam: 017
Huntington silt loam: 0.26

Huntington sandy clay loam: 0.26

aldicarb sulfone (L-kg™):

Tujunga loamy sand: 0.09
Wedowee sandy loam:  0.12
Huntington silt loam: 0.22

Huntington sandy clay loam: 0.22

4 Study looks at degradation of aldicarb and total carbamates (parent, sulfoxide & sulfone) in surface soil, soil water, distilled water,

saturated zone soil in sterilized/unsterilized conditions

The sulfoxide and sulfone degradates are nearly as mobile as the parent and are more persistent. For
aquatic exposures the parent aldicarb may undergo some transformation to the sulfoxide and sulfone

residues between the time of application to the soil and a runoff event. The transtormation ot aldicarb to
its sulfoxide and sulfone forms is shown in Figure 1.
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Figure 1. Chemical structure of aldicarb and its oxidative transformation products

Aldicarb and 1its oxidation products are all highly mobile in soil. Aldicarb ttselt has Freundlich Kags
values ranging between 0.19 ml/g (for sandy loam) and 0.60 ml/g (for clay) (MRID 42498202). Aldicarb
sulfoxide has Freundlich Kags values between 0.17 ml/g (sandy loam soil) and 0.26 ml/g (sandy clay
loam) (MRID 43560301). Aldicarb sulfone had slightly lower values, ranging between 0.09 ml/g and
0.22 ml/g for the same set of soils as the sulfoxide (MRID 43560302). Aldicarb is not expected to be
mobile into or through the atmosphere because aldicarb 1s applied as a granule, and because its potential
to enter the air from water is considered insignificant based on its Henry’s Law constant (3.0 x 1071
atm-m>/mol). Aldicarb may volatize from dry soil under some conditions due to its intermediate to low
vapor pressure {6.25 x 107 torr). However, it’s half-life in air is estimated by EPISuite (v4.0) to be 28
hours.

Based on the use patterns, which are all granular, minimal off-site spray drift is expected to occur for
aldicarb. While aldicarb and its degradates are known to contaminate ground water, it is possible that
base flow from ground water into streams may contain aldicarb residues. Aldicarb residues in water
from runoff are expected to be higher and assessment of concentrations from surface runoff will be used
to be protective of risks due to base flow from ground water. Because aldicarb is highly soluble and
poorly sorbed on soil particles, concentrations of aldicarb in puddles that may occur after rainfall or an
irrigation event may be a significant route of exposure and will be assessed for risks to terrestrial
mammals and birds.

3.2. Aquatic Exposure
For the purposes of this assessment, parent aldicarb and the total toxic residues (TTR: aldicarb and its
sulfoxide and sulfone degradates) were modeled separately. A TTR approach was used to assess risk to
aquatic invertebrates because the sulfoxide and sulfone degradates of aldicarb are assumed to be equal in

toxicity to the parent; however, parent aldicarb was used to assess risk to fish because the transformation
products were shown to be 1 to 2 orders of magnitude less toxic to fish.
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Exposure to aldicarb alone is estimated for fish. The soil mobility and chemical properties of aldicarb
are listed in Table 3.1. The chemical input parameters for SWCC are listed in Table 3.3.

Using the Total Toxic Residues (TTR; Ruhman, M., draft document) method, degradation rates have
been estimated for the sum of the parent and the sulfoxide and sulfone degradates. This method sums the
residues of concern at each time point, and then estimates of degradation rate constant on these summed
concentrations. The TTR modeling approach estimates the aquatic exposure with the aldicarb +
sulfoxide + sulfone half-lives (from Table 3.2) and the soil mobility and chemical properties of aldicarb
{(from Table 3.1). The TTR approach is appropriate because the degradates of concern (sulfoxide and
sulfone) exhibit similar environmental fate characteristics. Meanwhile, EFED recognized that the
approach is conservative given the limited nature of the data.

Aquatic exposure for aldicarb alone and aldicarb TTR was estimated using the Tier 1l exposure model
Surface Water Concentration Calculator (SWCC) (v1.21, February 19, 2015). Chemical input
parameters for SWCC follow in Table 3.3.

Table 3.3. SWCC Chemical Input Parameters for Aldicarb and Aldicarb TTR

Input Parameter Value Justification Source

0.16 Mean value for aldicarb TTR Zﬁi%gz 0
Ke(ml/g) " 43560301

0.34 Mean value for aldicarb 43560302

12 Single aceeptable guideline study for | MRID

Aerobic aquatic metabolism 125] aldicarb TTR (4 days) x 3 44592107
half-life (days) [Temp. (°C)] 23 MNo data for parent aldicarb; use 2X 2009 Guidan

125] aerobic soil half-life <Vv7 Mdance

' ' 24 No dgta for a%dwarbﬂ H R; use 2X Open Literature
Z%Hacroblc aqua‘ﬂc acmbic aquauc haﬁ"hj@
metabolism half-life (days Fanlt value in the ahsence i
{days) 0 Defanlt value in the absence of data USEPA, 2012

for parent aldicarb

Represents the single value for the

Aqueous photolysis half-life 4 residues of concern MRID
{days) [Ref. Latitude (40%)] Single acceptable guideline study for 42498201

parent aldicarb
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Input Parameter Value Justification Source
Hydrolysis half-life (days) 0 Represents the value for aldicarb TTR | MRID
[pH 7] and parent aldicarb 60102065
MRID
00102051
00093642
Represents the upper 90% confidence 00080820
33 bound mean for combined aldicarb 00093640
. . TTR halt-life from 19 soils (0053366
Aerobic soil metabolism 00101934
half-life (days) 00035365
MRID
Represents the upper 90% confidence [44005001
116 bound mean for aldicarb half-lives 00093642
from 7 soils 45602904
45739801
Feliar half-hife (days) 0 Default value in the absence of data | USEPA, 2012
Efficiency 0.99 Label stated exclusively for ground
use only )
— - Mevymik 15G
Label stated that active ingredient and | 1,50104 use
Drift 0 formulation are in granular form, thus
no spray drift
Molecular mass (g/mol) 190.3 Molecular mass of aldicarb Calculated
Yapor pressure {torr) . i o . MRID
[temp. (25°C)] 6.3 x 10 Study value for aldicarb 00152095
?;é?ghty in water (mg/L) 6,000 Study value for aldicarb Acc 255979

Chemical property and environmental fate input values were chosen in accordance with current input
parameter guidance (USEPA, 2009). Based on analysis of the residues of concern (TTR) and parent
aldicarb, the 90% confidence bounds on the mean half-lives for aerobic soil metabolism was selected.
Meanwhile, the hydrolysis value of pH 7 and 9 were examined. Due to the fact that both pHs resulted in
minor differences in output values for all crop scenarios, the environmentally relevant pH 7 was
selected.

SWCC use pattern inputs are listed in Table 3.4. Modeled SWCC scenarios were those applicable to the
labeled use sites that resulted in the highest exposure. Modeled application rates and numbers of
applications per year include the maximum allowed on the label. Dates of initial application were
selected within the scenario crop season and characterized by vulnerability to runoff. Runoff
vulnerability was explored by modeling various application rates, application methods, and the range
within the crop season including application dates, initial application dates falling on the 1* to 15% of
months, an initial or follow-up post-emergence 14 to 21-day steps and selecting the date for which
exposure estimates were highest. This was expected to produce high-end exposure estimates that are
conservative but that may not represent the highest possible exposure. If exposure estimates resulting
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from these high-end exposure scenarios do not result in risk concerns, then there are no risk concerns
trom less-high-end exposure scenarios either.

Aldicarb use on sweet potatoes was not modeled because the application mstruction requires the
granules to be covered to a sufficient soil depth (8-10 inches hilling or bed forming process) limiting
runoff, thus reducing the potential surface water exposure.” In addition, since drift is not expected from
granular application of aldicarb, offsite exposure is expected to be minimal for this use.

Table 3.4. SWCC Scenarios and Input Parameters Describing Maximum Patterns of Aldicarb Use
on Representative Use Sites &

Use Site - . | pate of App. R:a%e inths | App. A?Ep, CAM Agfphtai'mn ,
(Labeled Use) SWCC Scenario App adi/A ‘ per | Imterval Tnput Efficiency/ Spray
’ {App. Time) Year | {(days) ; Drift
} - 1.05 (At Planting) 5
Cotton MS cotton Sep. 1 0.75 (Side Dress) 2 21 i
Dry Beans MI beans Apr. 1 2.1 (At Planting) i NA i
b NI e Apr. 1 | 1.05 (At Planting) , 7 o
Peanuts NC peanuts Apr. 15 | 1.5 (Post Emergence) 2 14 5 0.99/0
Soybeans MS soybeans Apr. 1 | 1.05 (At Planting) 1 NA 1
) A 4054 -
Sugar Beets MN sagar beets | Apr. 16 (Post Emergence) 1 NA 1

*NA = Not Applicable
4 The 4.05 Ibs ad /A rate was selected for modeling because it is the highest application rate that can be applied over irrigation furrow without soil cover,
which increases potential surface water exposure. All uses were modeled using a 2 cm incorporation depth, the default value when no depth is specified.

Surface water exposure estimates per use site for aldicarb only are listed in Table 3.5, while estimates
for aldicarb residues of concern (TTR) are listed in Table 3.6. Model input and output files are attached
in Appendix B. The maximum use pattern on sugar beets results in the highest environmental exposure
concentrations (EEC).

Table 3.5. Aquatic Exposure Estimates from Aldicarb Use Sites (Aldicarb Only)*

Use Site SWCC Scenario E,—m-—lz-é ?i? Peak ;;?;22:?;;’; i;?;i;f?;;;
Cotton M5 cotton 28.9 257 19.9
Dry Beans M beans 282 26.4 21.8
Peanuts NC peanuts 174 147 118
Soybeans MS soybeans 22.3 19 13.2
Sugar Beets MN sugar beets 53 477 36.8

A Maximum values are in bold.

> The SWCC only considers runoff in the top 4 ¢ for ground applications; therefore, no runoff would result from modeling
this scenario.
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Table 3.6. Aquatic Exposure Estimates from Aldicarb Use Sites (Aldicarb TTR)*

Use Site SWCC Scenario “ﬂ"l?gg Peak ;ai“gj;f?; j;} ;ai“éﬁa‘:?;ﬁ}
Cotton MS cotton 351 283 17.7
Dry Beans MI beans 30.6 264 18.2
Peamuts NC peamuts 21.1 156 10
Sovbeans MS sovybeans 26.7 20.1 11.3
Sugar Beets MN sugar beets 78 59.7 38

A Maximmum valaes are in bold.
3.3. Bioaccumulation

Aldicarb and residues of concerns are not expected to appreciably biocaccumulate in aquatic or terrestrial
organisms given the low log Kowof 1.06.

3.4. Mopgitoring Data

Included in this assessment are available data on aldicarb, aldicarb sulfone, and aldicarb sulfoxide
(aldicarb residues of concern) from non-targeted monitoring conducted in the following water
monitoring programs: the California Department of Pesticide Regulation (CDPR) surface water database
(htrpfwww.odpr.ca. gov/docs/emon/surfwir/surfeont. him), the USGS NAWQA surface and ground
water database {(htip//cida ysgs gov/nawoa _gueries publie/), the USEPA STORET Data Warchouse
(hitp/fwww.epa.gov/storet/).

34.1. USEPA STORET Data Warchouse Surface Water Data

STORET data indicate that all 50 states in the U.S. including the District of Columbia were monitored
for aldicarb, aldicarb sulfone, and aldicarb sulfoxide at various times from February 1986 to December
2014. Samples were collected from 793 sites, with parent aldicarb, sulfoxide, and sulfone sample totals
of 2229, 2215, and 2121, respectively. Aldicarb residues were detected in 222 samples with a detection
percentage of 1.8% out of the total samples. The lowest range of detection level was 0.017 ug/L and the
highest detected concentration was 0.5 ug/L.

Parent aldicarb and sulfone was detected simultaneously in one sample with a concentration of 0.5 and
0.4 pg/L, respectively in San Miguel County, New Mexico on August 2001. Sulfoxide was detected in a
total of five samples with the highest concentration at 0.3 ug/L in San Miguel, New Mexico on August
2001. The other four samples were found within the range of 0.0173-0.111 pg/L between May 2004 to
April 2006 in Mohave, San Diego, and Alameda Counties, California (U.S. Geological Survey 2015},

Monitoring data for USEPA STORET results indicated that the monitoring 1s non-targeted and while
some sites were sampled twice to more than ten times but the overwhelming majority were sampled only
once. The timing of the monitoring was irregular as well. Some sites were monitored for several
consecutive years, however, many sites with detected aldicarb and residues were only sampled once and
no follow-up monitoring. Hence, the data cannot be correlated with aldicarb use.
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3.4.2. USGS NAWQA Surface Water Data

NAWQA data indicate that 50 states in the U.S. and the District of Columbia except for Kentucky were
monitored for aldicarb, aldicarb sulfoxide, and aldicarb sulfone at various times from May 1992 to
December 2013. A total of 99 samples were collected from 34 sites. The total number of parent aldicarb,
sulfoxide, and sulfone detections and percentage per total number sampled were 231 and 0.5%,
respectively. Parent aldicarb, sulfoxide, and sulfone detections in surface water monitoring data are
summarized in their individual sections in the following:

3.4.2.1. Aldicarb

Criteria Data

Number of Surface Water Detections | 54 (8,456 Total Samples)

Lowest Surface Water Detection 0.08 pg/l. (Weld County, CO; July 1994)

Highest Surface Water Detection 2.21 ug/L (Sumter County, GA; September 1993)

Earhiest Detection 0.34 pg/L (Beaufort County, NC; April 1993)

Latest Detection 0.1625 ug/L (Washington County, M5S; May 2005)

State | County Detection | Concentration | Collection Date

Numbers {ng/L) Range

AL Russell, Houston, Henry 4 0.28 - 0.37 June 1993

CA Merced i 0.46 April 1993

CO Weld 1 0.08 July 1994
Baker, Carroll, etc. (21 Counties) 41 026-09 Jun — Nov 1993

GA Cobb* I 1.47 Nov 1993
Sumter® 1 2.21 Sep 1993

MS Washington 1 0.1625 May 2005

NI Somerset 1 .13 Jul 1997

NC Beaufort 1 0.34 Apr 1993

SC Orangeburg 1 0.48 May 1996

WY Big Hom I 0.37 Apr 1999

*{ ocation were listed specifically due to concentration over 1ug/L. Nombers are also bolded.

3.4.2.2,  Aldicarb Sulfoxide

Criteria Data

Number of Surface Water Detoctions | 33 (8,334 Total Samples)

Lowest Surface Water Detection (.0009 ng/L (Hancock County, IN; July 2010)

Highest Surface Water Detection 1.91 ug/L (Madison, LA; May 1997)

Earliest Detection 0.92 pg/L. (Sumter County, GA; April 1994)

Latest Detection 0.0024 pg/L (S5t Mary County, LA; May 201 1)

State | County Detection | Concentration | Collection Date
MNumbers {ng/L) Range

AL Madison 14 0.0033-0.1674 | Apr 2000 — Apr 2010

CA San Joaquin 1 0.0047 Feb 2002
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CO Weld 1 (.98 Aug 1994
GA Sumter 1 (.92 Apr 1994
N Hancock I 0.0009 Jul 2010
LA Madison 4 0.5-1.91 May 1997
St Mary I 0.0024 May 2011
MS Warren, Washington ) 0.004 - 0.1009 | May 2005 — Jun 2010
OR Marion 2 0.0042 - 0.008 Jun —~ Jul 2002
SC Orangeburg 1 1.2 May 1996
NY Suffolk 1 0.0183 Jul 2007

*Concentrations >1 nug/L are bolded.

3.4.2.3.

Aldicarb Sulfone

Criteria

Data

Number of Surface Water Detections

12 (8,344 Total Samples)

Lowest Surface Water Detection

0.065 ug/l. (Madison County, AL; October 2000)

Highest Surface Water Detection

0.1574 ug/L (Denver, CO; April 2002)

Farliest Detection

(.07 ug/L (Washoe County, NV; July 1994}

Latest Detection

0.0059 ng/L (Sarpy County, NE; August 2010)

State | County Detection | Concentration | Collection Date
Mumbers {(ng/L) Range

AL Madison 8 0.065 - 0.1035 | Apr 2000 — Apr 2010

CO Denver I 0.1574 Apr 2002

NE | Sampy 1 0.0059 Aug 2010

NV Washoe I 0.07 Jul 1994

NY Suffolk I 0.0287 Jul 2007

3.4.24.

USGS NAWQA Monitoring Data Summary

Monitoring data from USGS NAWQA was more extensive than that of USEPA STORET. Results
shows that the detection frequencies for parent aldicarb were in the Southeastern U.S., where out of 54
samples, 43 were in Georgia. Except for 2 samples were from the same sites, all of them were from
different sampling sites. The detection frequencies for both aldicarb sulfone and sulfoxide were also
mostly at different sampling points in the Southeastern U.S.

USGS NAWQA database follows similar trend to that of USEPA STORET where it is non-targeted
monitoring and the timing of monitoring is irregular. Further, the sample collection was not targeted for
aldicarb use and the data cannot be correlated with aldicarb use as well.

3.4.3. California Department of Pesticide Regulation (CDPR) Surface Water Database
The CDPR Surface Water Database indicates that aldicarb TTR was analyzed at 293 surface water sites
n California at various times from February 1991 to October 2010. A total of 6795 samples were

collected. While some sites were sampled for a total of 16 times over the span of 4 years, most of the
sites were sampled at least 3 or more times at various times. Aldicarb and its residues were detected in a
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total of eleven samples, where eight were of parent aldicarb. The earliest detection of aldicarb was in
San Joaquin River, Stanislaus in July 1991 and the most recent was in two storm drain samples in
Sacramento on August 2009 with the lowest range concentration of 0.084-0.086 ug/L. Aldicarb was
detected in the same sampling point twice (Miles Creek, Merced County) with the highest measured
concentration of 5.4 ug/L. on June 2007 but decreased 10-fold to 0.53 in June 2008, Other detections of
aldicarb occurred in Colusa Basin drain, Yolo (0.7 ug/L) on April 2000, Deadman Creek, Merced (1.2
pg/L) on June 2007, and Logan Creek, Colusa (1.5 pug/L) on May 2008.

Aldicarb sulfone was detected in two samples, 0.05 pg/L on August 1991 in the San Joaquin River and
0.258 pg/L on February 1992 in Turlock Irrigation District drain, both on Stanislaus County.
Meanwhile, sulfoxide was measured in one sample at 0.28 ug/L on July 1991 in the San Joaquin River.

3.4.4. Monitoring Data Summary

Aldicarb, aldicarb sulfoxide, and aldicarb sulfone were monitored in non-targeted sites for surface water
m all 50 states m the U.S. including the District of Columbia from February 1986 to December 2014.
Note that much of this monitoring data was collected prior to mitigation and use reduction associated
with reregistration of aldicarb. The mitigation was implemented in 2009. Overall, the highest detection
of aldicarb residues of concern in these databases 15 5.4 ug/L in surface water {parent aldicarb). This
concentration is within an order of magnitude of modeled chronic exposure estimates (10.7 ug/L for
surface water) for aldicarb residues of concern.

The 2009 mitigation implementation may have caused the decrease in the number of detections and
concentrations of aldicarb, aldicarb sulfoxide, and aldicarb sulfone in surface water. However, since the
monitoring databases were non-targeted, especially for aldicarb use, and the sampling frequency was
inconsistent, the observation cannot be verified by the lack of detections of aldicarb and its residues in
surface water samples post 2009.

3.5, Ecological Effects Characterization

Consistent with current procedures, the risk assessment for aldicarb will rely on a surrogate species
approach. Toxicological data generated from surrogate test species, which are intended to be
representative of broad taxonomic groups, are used to extrapolate to potential effects on a variety of
species (receptors) included under these taxonomic groupings.

The Agency evaluates the potential for adverse effects as a result of aldicarb usage. The most sensitive
endpoint for each taxon is used for RQ) calculations. Assessment endpoints include direct toxic effects
on the survival, reproduction, and growth of terrestrial and aquatic life, as well as indirect effects, such
as reduction in prey base and/or modification of habitat. The evaluated taxa include fish, aquatic
mvertebrates, birds, small mammals, terrestrial invertebrates, aquatic plants, and terrestrial plants.

Acute (short-term) and chronic (long-term) toxicity information is characterized based on registrant-
submitted studies and a comprehensive review of the open literature on aldicarb. A summary of the
available ecological toxicity data (including review classifications and associated deficiencies) for
aldicarb and degradates is in Appendix A. The data 1s summarized briefly in Sections 3.5.1 to 3.5.8.
The degradate information is presented throughout Sections 3.5.1 to 3.5.8, as well as in Section 3.6.
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Other sources of information, including reviews of the Ecological Incident Information System (EHS),
are conducted to further refine the characterization of potential ecological effects associated with
exposure to aldicarb. A summary of the available the incident information for aldicarb 1s described in

Section 3.7.

Overall, aldicarb is highly toxic to virtually all animal species tested.

Table 3.7 Measures of Ecological Effects for Aldicarb

Assessment Endpoint

Selected Surrogate Species and Measure of Bcological Effect

Comments

and growth

Effects

Birds Mallard duck oral LDso = 1 mg avkg-bw (very highly toxic) MRID 00107398
Survival
Passering oral LDsy = 0.75 mg ai/kg-bw (very highly toxic) MRID 00148695
Mallard duck subacute dietary LCso = 594 ppm (moderately toxic) | MRID 01096727
Survival Bobwhite quail subacute dictary LCse = 71 ppm (highly foxic)
MRID 00102132
Reproduction | Mallard duck NOAEC;LOAEC = no established MRID 48198801
and growth cifects
Bobwhite quail NOAEC = 1.8 ppm; LOAEL =83 ppm MRID 48156905
Mammals Survival Rat L5y = 0.9 mg ai‘kg bw (very highly toxic) MRID 00057333
Reproduction | Rat NOAEL = 0.4 ppm; LOAEL = 0.7-0.9 ppm MRID 42148401
and growth
Freshwater fish Rainbow trout acute 96-hr LCso = 0.560 ppm ai (highly toxic) MRID 40098001
Survival
Bluegill sunfish 96-hr LCss = 0.052 ppm ai (very highly toxic) MRID 40098001
Reproduction | Fathead minnow NOAEC = 0.078 ppm; LOAEC = 0.156 ppm MRID 44598601

and growth

Freshwater Survival Chironomus acute 48-hr ECy = 0.020 ppm ai (very highly toxic) | Moore ef al. 1998

invertebratcs Reproduction | Daphnia NOAEC = 0,020 ppm ai; LOAEC = 0.058 ppm ai MRID 45592112
and growth

Estuarine/marine | Survival Sheepshead minnow LUse = 0.041 ppm ai (very highly toxic) MRID 40228401

fish Reproduction | Sheepshead minnow NOAEC = 0.05 ppm: LOAEC = 0.088ppm | MRID 00066341
and growth

Estuarine/marine | Survival Pink shrimp LCse = 0.012 ppm ai {very highly toxic) MRID 40228401

invertebrates Oyster 96-hr ECsp = 8.8 ppm at (moderately toxic) MRID 00066341
Reproduction | Mysid NOAEC = 0.0013 ppm; LOAEC = 0.0015 ppin MRID 00066341

Terrestrial plants

Swurvival and

Seedling Emergence: >25% effects observed in ryegrass (shoot

growth weight) and tomato (shoot length and weight) in Tier I study MRID 47904401
7 9477
No effects to Ryegrass of Tomato in Tier 1T study using granular MRID 49477401
TEMIK 15G.
Vegetative Vigor: No data but prior watver was granted
Insects Survival Acute contact LDsg = 0.285 ug/bee (highly toxic) MRID 00036935
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Assessment Endpoint Selected Surrogate Species and Measure of Ecological Effect | Comments

Agquatic plants Biomass and |7 day Duckweed ECs; > 88.7 ppm ai; NOAEC = 5.50 ppm MRID 47904402
Growth Rate

5 day Marine Diatom ECsy > 50 ppm ai MRID 40228401

LI = Lethal dose to 50% of the test population; NOAEC = No observed adverse effect concentration; NOAEL = No
observed adverse effect lovel; LCse = Lethal concentration to 50% of the test population; ECsq = Effect concentration to 50%
of the test population; ICse= concentration resulting in a 30% inhibition in the test population response (e.g., growth)

3.5.1. Toxicity to Birds and Mammals

The acute oral LDso is 1.0 mg/kg-bw for aldicarb and 33.5 mg/kg-bw for aldicarb sulfone. The most
sensitive species tested for both chemicals is the mallard duck. Aldicarb and aldicarb sulfone are
categorized as very highly toxic and highly toxic to avian species on an acute oral basis, respectively
{MRID 00107398). An open literature study provides an acute oral LDs¢ of 0.75 mg aldicarb/kg-bw for
passerine species (MRID 00148695).

The most sensitive species tested on a subacute 5-d dietary basis for both aldicarb and aldicarb sulfone is
the bobwhite quail. The L.Cso 1s 71 ppm for aldicarb and 5706 ppm for aldicarb sulfone. Aldicarb and
aldicarb sulfone are categorized as very highly toxic and practically non-toxic to avian species,
respectively, based on the subacute dietary exposure data (MRID 00102132 & 01096727, respectively).

Avian reproduction data suggests that aldicarb has reproductive effects at 8.3 ppm with a NOAEC of 1.8
ppm (MRID 48198801}, Although none of the endpoints in the treated groups displayed statistically
significant differences compared to controls, several of the endpoints had 10-25% difference in the two
highest treatments. These endpoints include: number of eggs laid/pen, number of eggs set/pen, number
of viable embryos/pen, number of live embryos/pen, number of hatchlings/pen, hatchling survival/pen.
In addition, adult body weight gain was also decreased in these treatments. These differences may be
biologically significant. Therefore, the NOAEC was 1.8 ppm and the LOAEC was 8.3 ppm.

Acute oral LDso and reproduction data for laboratory rats submitted to the Health Effects Division
(HED) for evaluation of human toxicity were used to assess the mamumnalian acute and chronic toxicity
of aldicarb. The LDso for rats 15 0.9 mg avkg-bw (MRID 00057333). These results classify aldicarb as
very highly toxic to mammals on an acute exposure basis. In a 2-generation reproduction study (MRID
42148401}, rats were exposed to aldicarb i their diet at concentrations of 0, 2, 5, 10, and 20 ppm.
Exposure consistently led to decreased dam body weight gain (parental LOAEL = 0.7 - 0.9 mg/kg-bw;
NOAEL = 0.4 mg/kg-bw). Aldicarb treatment also caused lower survivability and pup weights in

These toxicity values are similar to the acute oral LDs¢ mammalian values and suggest that mammals
that survive acute aldicarb exposure may suffer adverse reproductive effects from chronic exposure.

3.5.2. Toxicity to Terrestrial Invertebrates
An acute contact study using aldicarb resulted in an LDsoof 0.285 pg/bee and the compound was
classified as highly toxic (MRID 00036935}, Because of its granular formulation, it is unlikely that

there 1s a direct contact exposure scenario for honeybees to granules. Other soil dwelling beneficial
insects and invertebrates could be exposed to aldicarb and aldicarb residues through contact with the
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granules and/or with plants due to its systemic nature. Honey bees and other terrestrial invertebrates
could also be exposed to aldicarb via contaminated pollen and nectar given its systemic nature.

3.5.3. Toxicity to Plants

A seedling emergence study was submitted (MRID 47904401) but was classified as supplemental. The
Thost sensitive monocot species was ryegrass, with a 12 and 44% difference in shoot length and weight,
respectively, compared to the control. The most sensitive dicot species was tomato, with a 28 and 25%
difference in shoot length and weight, respectively, compared to the control. Phytotoxic effects, including
stunting and necrosts, were observed in ryegrass and tomatoes. Based on the observance ot >25% effects
in ryegrass and tomato, a tier Il study with these two species was necessary to fulfill the guideline
requirement for 850.4100. A Tier I study (MRID 49477401) on these two species was submitted and
resulted in no effects to ryegrass or tomato using granular TEMIK 15G at approved application rates. A
vegetative vigor study was not available since a waiver was previously granted for it because the only
currently registered products containing aldicarb are granular.

3.5.4. Fish

Since the LCso for fish falls in the range of 52 to 8860 ppb, aldicarb is categorized as very highly to
moderately toxic to freshwater fish on an acute basis. The most sensitive freshwater fish species tested
for aldicarb was the bluegill sunfish. The LCso for aldicarb was 52 ppb for the bluegill sunfish which is
characterized as very highly toxic to freshwater tish [MRID 40098001 and MRID 3503 (Mayer and
Ellersieck 1986)]. This same study found an L.Cso of 560 ppb for the rainbow trout. A supplemental
acute toxicity test conducted under static conditions found an LCso for aldicarb of 110 ppb for juvenile
bluegill sunfish. Because of the static conditions, it is likely this value reflects contribution of parent
aldicarb and its degradates. This study characterized aldicarb as very highly toxic to juvenile bluegill
sunfish. A supplemental study from the open literature also concluded that aldicarb was moderately
toxic to the fathead minnow Pimephales promelas with a reported 48-hour ECso of 8860 ppb (Moore. ef
al. 1998). The LCso of 52 ppb for the bluegill sunfish was used to calculate risk quotients i prior
assessments because it was the most sensitive endpoint.

A freshwater fish early life-stage test using aldicarb has been conducted with the fathead minnow. The
NOAEC was 78 ppb, the LOAEC was 156 ppb. The most sensitive endpoint was the survival of
juventles after 30-days exposure. [MRID 44598601 also identified as BOWOALO07/4 (Q.H. Pickering
and W.T. Gilliam 1982}].

A saltwater fish chronic study was conducted using the sheepshead minnow (MRID 00066341). The
NOAEC was 50 ppb, the LOAEC was 88 ppb. The most sensitive endpoint was growth (mean standard
length).

3.5.8. Aquatic Invertebrates
An acceptable Daphnia magna study determined the ECso to be 410 ppb (Acc #096683, also identified
as BOWOALOS, and MRID 00107395), categorizing aldicarb as highly toxic to aquatic freshwater

mvertebrates on an acute exposure basis. Because this test was conducted under static rather than flow-
through conditions, it 1s likely that this value reflects the contributions of a mixture of parent aldicarb
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and various degradates. A supplemental study from the literature reported the LCsp of aldicarb to
Daphnia magna, Aedes aegypti, Atermia sp., and Aedes taeniorhynchus as 75, 290, 5460, and 150 ppb
respectively, in 48-hour static tests (Song ef al., 1997). A supplemental study from open literature also
concluded that aldicarb was very highly toxic to Daphnia magna with a reported 48-hour ECso was of
583 ppb (Moore ef al. 1998). This same study reported a 48-hour ECso of 3990 ppb for Hyalella azteca
{(categorized as moderately toxic) and a reported 48-hour ECso of 20 ppb for Chironomus dilutus
{(formerly known as (. tentans). A supplemental study obtained from open literature (Foran ef al. 1985}
determined the 48-hr ECso of juvenile Daphnia laevis to be 65 ppb and 51 ppb tor adult Daphnia laevis
categorizing aldicarb as very highly toxic.

Because Moore er af. (1998) 1s classified as a supplemental study of high quality, the 48 hr Chironomus
tentans ECso value of 20 ppb was used in prior risk characterizations and will continued to be used for
this assessment.

A chronic estuarine/marine invertebrate full life-cycle test using aldicarb has been conducted with mysid
shrimp. The NOAEC was 1.3 ppb and the LOAEC was 1.5 ppb. The most sensitive endpoint was
average number of offspring (MRID 00066341).

3.5.6. Agquatic Plants

A 7-day acute toxicity study with duckweed (Lemna gibba) resulted in a LCS0 of >88.7 mg ar/L (the
highest test concentration). The NOAEC was 5.50 mg ai/L based on effects to frond number, biomass and
dry weight at the LOAEC of 14.3 mg ai/L. (MRID 47904402). A 5 day study with the diatom produced an
ECs0 of >50 ppm (MRID 40228401).

3.6. Federally-listed Threatened and Endangered Species

In November 2013, the EPA, along with the U.S. Fish & Wildlife Service (USFWS), the National
Marine Fisheries Service (NMFS) (collectively, the Services), and the U.S. Department of Agriculture
(USDA) released a summary of their joint Interim Approaches for assessing risks to listed species from
pesticides. The Interim Approaches were developed jointly by the agencies i response to the National
Academy of Sciences’ (NAS) recommendations and reflect a common approach to risk assessment
shared by the agencies as a way of addressing scientific ditferences between the EPA and the Services.
The NAS report® outlines recommendations on specific scientific and technical issues related to the
development of pesticide risk assessments that EPA and the Services must conduct in connection with
their obligations under the Endangered Species Act (ESA) and FIFRA.

The joint Interim Approaches were released prior to a stakeholder workshop held on November 15,
2013, In addition, the EPA presented the joint Interim Approaches at the December 2013 Pesticide
Program Dialogue Committee (PPDC) and State-FIFRA Issues Research and Evaluation Group
(SFIREG) meetings, and held a stakeholder workshop in April 2014, allowing additional opportunities
for stakeholders to comment on the Interim Approaches. As part of a phased, iterative process for
developing the Interim Approaches, the agencies will also consider public comments on the Interim
Approaches in connection with the development of upcoming Registration Review decisions. The

3 hitp:/fwww . nap.edw/catalog php?record_id=18344
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details of the joint Interim Approaches are contained in the white paper “Interim Approaches for
National-Level Pesticide Endangered Species Act Assessments Based on the Recommendations of the
National Acadeny of Sciences April 2013 Report,” dated November 1, 2013 *

Given that the agencies are continuing to develop and work toward implementation of the Interim
Approaches to assess the potential risks of pesticides to listed species and their designated critical
habitat, this preliminary risk assessment for aldicarb does not contain a complete ESA analysis that
includes effects determinations for specific listed species or designated critical habitat. Although EPA
has not yet completed effects determinations for specific species or habitats, for this preliminary
assessment EPA conducted a screening-level assessment for all taxa of non-target wildlife and plants
that assumes for the sake of the assessment that listed species and designated critical habitats may be
present in the vicinity of the application of aldicarb. This screening level assessment will allow EPA to
focus its future evaluations on the types of species where the potential for effects exists once the
scientific methods being developed by the agencies have been fully vetted. This screening-level risk
assessment for aldicarb indicates potential risks of direct effects to all listed taxa with the exception of
aquatic plants on some of its registered use sites. Listed species of all taxa may also be affected through
mdirect effects because of the potential for direct effects on listed and non-listed species upon which
such species may rely. Potential direct effects on listed species from the use of aldicarb may be
associated with modification of Primary Constituent Elements (PCEs) of designated critical habitats,
where such designations have been made. Once the agencies have fully developed and implemented the
scientific methods necessary to complete risk assessments for endangered and threatened (listed) species
and their designated critical habitats, these methods will be applied to subsequent analyses for aldicarb
as part of completing this registration review.

3.7. Endocrine Disruptor Screening Program (ED5P)

Asg required by FIFRA and the Federal Food, Drug, and Cosmetic Act (FFDCA), EPA reviews
numerous studies to assess potential adverse outcomes tfrom exposure to chemicals. Collectively, these
studies include acute, subchronic and chronic toxicity, including assessments of carcinogenicity,
neurotoxicity, developmental, reproductive, and general or systemic toxicity. These studies include
endpoints which may be susceptible to endocrine influence, including effects on endocrine target organ
histopathology, organ weights, estrus cyclicity, sexual maturation, fertility, pregnancy rates,
reproductive loss, and sex ratios in offspring. For ecological hazard assessments, EPA evaluates acute
tests and chronic studies that assess growth, developmental and reproductive effects in different
taxonomic groups. As part of the Preliminary Problem Formulation for Registration Review (USEPA,
2012, DP398519), EPA reviewed these data and selected the most sensitive endpoints for relevant risk
assessment scenarios from the existing hazard database. However, as required by FFDCA section
408(p), Aldicarb is subject to the endocrine screening part of the Endocrine Disruptor Screening
Program (EDSP).

EPA has developed the EDSP to determine whether certain substances (including pesticide active and
other ingredients) may have an effect in humans or wildlife similar to an effect produced by a “naturally
occurring estrogen, or other such endocrine effects as the Administrator may designate.” The EDSP
employs a two-tiered approach to making the statutorily required determinations. Tier 1 consists of a

*hitp:/fwww.epa.sov/espp/201 3/nas himi
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battery of 11 screening assavys to identify the potential of a chemical substance to interact with the
estrogen, androgen, or thyroid (E, A, or T) hormonal systems. Chemicals that go through Tier 1
screening and are found to have the potential to interact with E, A, or T hormonal systems will proceed
to the next stage of the EDSP where EPA will determime which, if any, of the Tier 2 tests are necessary
based on the available data. Tier 2 testing is designed to identify any adverse endocrine-related effects
caused by the substance, and establish a dose-response relationship between the dose and the E, A, or T
effect.

Under FFDCA section 408(p), the Agency must screen all pesticide chemucals. Between October 2009
and February 2010, EPA issued test orders/data call-ins for the first group of 67 chemicals, which
contains 58 pesticide active mngredients and 9 inert ingredients. A second list of chemicals identified for
EDSP screening was published on June 14, 2013[1] and includes some pesticides scheduled for
registration review and chemicals found in water. Neither of these lists should be construed as a list of
known or likely endocrine disruptors. Aldicarb is not on List 1. For further information on the status of
the EDSP, the policies and procedures, the lists of chemuicals, future lists, the test guidelines and Tier 1
screening battery, please visit http://www .epa.gov/endo/.

3.8. Degradate Toxicity

Aldicarb’s sulfone and sulfoxide degradates have been shown to be 1 to 2 orders of magnitude less toxic
to fish compared with parent aldicarb to aguatic organisms. Minimal difference in toxicity between the
parent and degradates was seen for aquatic mvertebrates. For more detailed information see the Appendix
A.

3.9, Incident Database Review

The Ecological Incident Information System (EIIS) and the Incident Data System (IDS} were queried on
April 30, 2015, A total of 46 plant and wildlife incidents were in EIIS, 68 domestic animal incidents
were in IDS (EHS does not currently contain information on most of the reported domestic animal
incidents), and 283 aggregate incidents have been reported (very little information is reported in
aggregate incidents). Many incidents reported in EHS were associated with intentional poisoning of
wilditfe. Plant and wildlife incidents are summarized in Table 3.8, Very few mcidents that occur are
observed or reported to the Agency. Therefore, the number of incidents reported is considered to be a
very small fraction of the number of incidents that actually occur. Also, incident reports for non-target
organisms typically provide information only on mortality events and plant damage. Sublethal effects in
organisms such as abnormal behavior, reduced growth and /or impaired reproduction are rarely reported,
except for phytotoxic effects in terrestrial plants.

Uncertainties Related to the Use of Incident Information from the Ecological Incident Information
System

Incident data are used in risk assessments to provide evidence that the risk predictions from the
screening level assessment are supported by actual effects in the field. Incident reports submitted to EPA
since approximately 1994 have been tracked by assignment of incident numbers in an Incident Data

(1] See http:rwww regulations. govi documentDetai L D=EPA-HO-OPPT-2009-0477-0074 for the final second tist of
chemicals.
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System (IDS), microfiched, and then the ecological incidents (those with enough detailed information)
are entered into a second database, the Ecological Incident Information System (EHS). Additionally,
there 18 an on-going effort to enter mformation to EIIS on incident reports received prior to
establishment of current databases. Incident reports are not received in a consistent format (e.g., states
and various labs usually have their own formats), may involve multiple incidents involving multiple
chemicals in one report, and may report on only part of a given incident investigation (e.g., residues).

Incidents entered into EIIS are categorized into one of several certainty levels regarding the likelihood
that a particular pesticide s associated with the incident: highly probable, probable, possible, unlikely,
or unrelated. In brief, “highly probable” mcidents usually require carcass residues and/or clear
circumstances regarding the exposure. “Probable” incidents mclude those where residues were not
available and/or circumstances were less clear than for “highly probable.” “Possible” incidents include
those where multiple chemicals may have been involved and it is not clear what the contribution was of
a given chemical. The “unlikely” category is used, for example, where a given chemical is practically
nontoxic to the category of orgamism killed and/or the chemical was tested for but not detected in
samples. “Unrelated” incidents are those that have been confirmed to be not pesticide-related.

Incidents entered into the EIIS are also categorized as to use/misuse (the legality of use classifications
are registered use, misuse, or undetermined}. Unless specifically confirmed by a state or federal agency
to be misuse, or there was very clear misuse such as intentional baiting to kill wildlife, incidents are not
typically considered misuse.

The number of documented kills in EIS is believed to be a small fraction of total mortality caused by
pesticides. Mortality incidents must be seen, reported, and have reports submitted to EPA to have the
potential for entry into the database. Incidents often are not seen, due to scavenger removal of carcasses,
decay in the field, or simply because carcasses may be hard to see on many sites and/or few people are
systematically looking. Poisoned animals may also move off-site to less conspicuous areas before dying.
Incidents may not get reported to appropriate authorities capable of investigating the incident for a
variety of reasons including the finder may not know of the importance of reporting incidents, may not
know who to call, may not feel they have the time or desire to call, or may hesitate to call because of
their own mmvolvement in the kill. Incidents reported may not get investigated if resources are limited or
may not get investigated thoroughly, with residue analyses, for example. Also, if kills are not reported
and mvestigated promptly, there will be little chance of documenting the cause, since tissues and
restdues may deteriorate quickly. Reports of investigated incidents often do not get submitted to EPA,
since reporting by states is voluntary.

Furthermore, the database relies heavily on registrant-submitted incident reports, and registrants are
currently only required to submit detailed information on ‘major’ ecological incidents, while ‘minor’

mcidents are reported aggregately.

Based on the 40 CFR (§159.184 Toxic or adverse effect incident reports), an ecological incident 1s
considered ‘major’ if any of the following criteria are met:

Fish or wildlife:
{A) Involves any incident caused by a pesticide currently in Formal Review for ecological
concerns.
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(B) Fish: Affected 1,000 or more individuals of a schooling species or 530 or more individuals of
a non-schooling species.

(C) Birds: Affected 200 or more individuals of a flocking species, or 50 or more individuals of a
songhbird species, or 5 or more individuals of a predatory species.

(D) Mammals, reptiles, amphibians: Affected 50 or more individuals of a relatively common or
herding species or 5 or more individuals of a rare or solitary species.

(E) Involves effects to, or illegal pesticide treatment (misuse) of a substantial tract of habitat
{greater than or equal to 10 acres, terrestrial or aquatic).

Plants:
{A) The effect is alleged to have occurred on more than 45 percent of the acreage exposed to the
pesticide.

All other ecological incidents are considered ‘minor” and only need to be aggregately reported. “Minor’
incidents reported by the registrants are not included in the EIIS database. Therefore, for example, an
incident could affect 900 fish, 150 birds, 45 mammals, and 40% of an exposed crop and not be included
m the EIIS database [unless is it reported by a non-registrant (e.g., an incident submitted by a state
agency — which are not systematically collected)]. Therefore, because the number of documented kills in
EIIS is believed to be a small fraction of total mortality caused by pesticides, absence of reports does not
necessarily provide evidence of an absence of incidents.
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4, RISK CHARACTERIZATION and RISK DESCRIPTION
4.1, Terrestrial Animals

In September 2007, the Agency issued a Reregistration Eligibility Decistion (RED) for aldicarb
(http/fwww epa.gov/oppsrd /REDs/aldicarh red pdf). Key conclusions on exposure and risks to
terrestrial and aquatic wildlife as well as relevant data gaps as they relate to these two assessments are
listed below. R(Js using alternative application rates and incorporation efficiencies

under addenda to the RED document. These RQs took mto account the 99% soil incorporation rates of
the specialized application equipment that is used to apply aldicarb. The assessment was updated to
reflect current maximum label rates, and the methodology is considered to provide reasonable estimates
of potential risks. Risk conclusions remain unchanged from previous assessments. The analysis remains
an adequate refined description of the potential risks to terrestrial wildhife.

The following table reports the risk quotients for birds and mammals exposed to aldicarb applied at
maximum application rates and 99 percent granule incorporation efficiency. This analysis was
performed to better characterize risk in the aldicarb ecological risk assessment. The R(Qs are expressed
in terms of LDso/ft%, which is the current approved risk metric for granular formulations. Conceptually,
an LDso/ft? is the amount of a pesticide estimated to kill 50% of exposed animals in each square foot of
applied area. Although a square foot does not have defined ecological relevance, and any unit area could
be used, risk presumably increases as the LDso/ft? value increases. The LDS0/ft? value is used to
estimate risk for granular formulations and row, banded, and in-furrow applications. For additional
information on the LDso/ft* risk index, please refer to USEPA, 1998,

Table 4.1. Refined RQs from the 2007 RED: Acute avian RQs for 99 percent incorporation
efficiency at maximum application rates. (Note that changes in the maximum application rate
since the 2007 Analysis are incorporated into the assessment})

- o R Rate RO
Crop Scenario Bird Type {ibs ai/A) {99% incorporated)
Cotton Small Bird 226
Banded/Sidedress Medium Bard 35
4 band width Large Bird 2.1 2.7
407 row spacing
Dry Beans Small Bird 1755
Banded Medium Bard 276
6" band width Large Bird 21 1.9
48” row spacing
Peanuts Small Bird 160
Banded Mediom Bird 25
6" band width Large Bird 3.0 1.8
36” row spacing
Pecans Simall Bird 104.9
Broadcast Medmom Bird 1.05 16.5

Large Bird 1.2
Potatoes Small Bird 198.5
Banded Mediom Bird 312
6" band width Large Bird 3.0 22
38” row spacing
Sovbeans Simall Bird 55
Banded Medmm Bird 9
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&7 band width Large Bird 3.0 0.6
307 row spacing

Sugar Beets Small Bird 189.6

Banded Medium Bard 29.8

6" band width Large Bird 4.95 21

227 row spacing

Sweet Potatoes Simall Bird 124.8
> Mediom Bird 19.6

12” band width Large Bird 3.0 1.4

48” row spacing
Mallard duck LDso = 1 mg/kg- bw

Table 4.2. Refined RQs from the 2007 RED: Acute mammalian RQs for 99 percent
incorporation efficiency at maximum application rates. (Note that changes in the
maximum application rate since the 2007 Analysis are incorporated into the Assessment)

Crop Scenarie Mammal Rate RQ
Type {Ibs ai/A) {99% incorporated}
Cotton Small 73
Banded/Sidedress Medium 40
4” band width Large 2.1 4
40” row spacing
Drv Beans Small 593
Banded Medium 314
6” band width Large 2.1 2.5
48” row spacing
Peanut Small 32
S an Medium 17
6” band width Large 30 1
367 row spacing
Soybeans Small 19
Banded Medium 9.8
6” band width Large 30 0.8
307 row spacing
Sugar Beets Small 64
Banded Medium 339
67 band width Large 4.95 Vi
227 row spacing
Sweet Potaloes Small 421
Banded Medium 223
127 band width Large 3.0 1.8
487 row spacing

Rat LDsg = 0.9 mg/kg-bw
4.1.1. Additional Terrestrial Animal RQ Refinements

Assumptions of incorporation efficiency (Bayer Crop Science and EPA) did not reduce the level of risk
to avian and mammalian species below the Level of Concern (LOC). EFED modeled 99% (for
banded/sidedress), 99.5% (banded/sidedress and in-furrow) and 99.9% (banded/sidedress and in-furrow)
incorporation efficiency at EPA typical application rates (as defined at the time of the RED} to
mvestigate whether such assumptions, albeit unrealistic, would reduce the risk to below LOC for
terrestrial wildlife. None of the modeling scenarios decreased the avian or the mammalian risk beyond
Agency levels of concern for any of the crops. The tables below list the crops, application rates,
application methods and RQs for avian and mammalian species.
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4.1.2. Risk Conclusions for Terrestrial Organisms

» The weight of evidence suggests that there is considerable risk to non-target wildlife from all uses
of aldicarb. Bird and mammal R(Qs exceed levels of concern for all labeled uses; and additional
lines of evidence such as mcidents and the inherent toxicity of the chemucal suggest that aldicarb
application does result in impacts to wildlife. Even assuming lower than the maximum application
rate {typical rates) and availability of a fraction of the chemical is available for consumption due
to burial does not result in risk below concern levels. Ingestion of a single granule is sufficient to
result i mortality to birds and mammals since LDsos for birds and mammals were basically the
same with values of 0.9 mg avkg-bw for mammals and 0.75 to 1.0 mg av/kg-bw for birds. In a
study on the red-winged blackbird, technical and granular (Temuk 15G) aldicarb yielded similar
LDsg values. Balcomb et al. (1984) measured the acute oral toxicity of aldicarb to two species of
song bird (house sparrow and red-winged blackbird). When birds were dosed with varying
numbers of aldicarb granules (Temik 15G), 40% of blackbirds (5 birds tested at each
concentration) given a single granule died, and 80% of those given 5 granules died. In house
sparrows, 40% died after ingesting 1 granule and 83% died after consuming 5 granules (6 birds
tested at each concentration). Birds died within 15 to 18 minutes of granule ingestion. Since there
were risks to birds, reptiles may also be at risk.

«  Granules left exposed on the surface appear to be the main source of exposure, but other sources
such as residues of aldicarb taken up by plants and soil invertebrates (e.g., earthworms) may also
serve as a means of exposure. Drinking water may also be an exposure route of concern. Bunyan
et al. (1981) conducted an extensive field trial with sampling of invertebrates, birds, and small
mammals around fields of sugar beet treated in furrow with aldicarb granules (10% ai} at 1.12 kg
aldicarb per ha. High levels of residues in blackbirds and two small mammals trapped within the
treated field, as well as a dead partridge, indicated to the authors that the most significant hazard
of aldicarb was from direct ingestion of non-incorporated granules soon after application. A
secondary hazard involved aldicarb-poisoned earthworms that came to the surface of the soil
particularly in wet conditions. Worms containing residues were found 2-6 days after drilling.
Low residues of aldicarb were found in herbivores eating young plants that had systemucally
absorbed aldicarb. Residues and reduced esterase activity in brain were found in a number of
bird species feeding on the ground, indicating that exposure to aldicarb can be widespread in the
case of granular applications.

# Reduction in growth to non-target terrestrial plants from runoff could not be assessed because of
the lack of toxicity data. However, Tier 1 seedling emergence studies and incident data suggest
that aldicarb could affect some non-target plants.

e There are expected risks to bees; although aldicarb has granule applications, it is systemic and
can be available to bees in plants via pollen and/or nectar. Also, bee incidents have been
reported. Data gaps (see Section 5) prevent a full assessment of risks to bees.

4.2. Aguatic Species

Parent aldicarb and its degradates are highly mobile and are known to move to ground water in sandy

acidic soils. In poorly permeable soils, it will move with runoff. Following a rain event, aldicarb may
reach aquatic environments as sheet and channel flow from areas of application, since aldicarb is
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moderately persistent in terrestrial environments and soluble in water. It is unlikely, though, that
undissolved granules will reach surface water bodies as the granules themselves are not particularly
mobile and in most cases buried below the surface. Aldicarb residues are likely to create concern for fish
and aquatic invertebrates (as well as amphibians) in low-order streams because these streams are
dominated by base flow conditions (where 100% of stream flow consists of discharged ground water),
and most of the toxic residues are believed to form within the subsurface (especially within the saturated
zone, where conditions are more like to be alkaline) and are conveyed by ground water. Higher-order
streams are sustained by much larger contributing land areas, so there should be a greater dilution effect.
Higher incorporation efficiencies would reduce risks to aquatic organisms. However, under the current
label scenarios modeled for EECs, all aquatic organism acute and chronic RQs exceeded all LOCs for
all current uses. However, there were no LOC exceedances for aquatic plants.

4.2.1.

Revised RQs resulting from EECs from currently supported (2015) uses

Table 4.5. Aquatic Exposure Estimates for Fish from Aldicarb Use Sites (Aldicarb Only)®

Use Site SWCC Scenario Lm"l?;;;; Peak j;ﬁi::?;é; é;?;ig:?;;;
Cotton MS cotton 28.9 257 19.9
Dry Beans M beans 282 26.4 21.8
Peanuts NC peanuts 174 147 11.8
Soybeans MS sovbeans 223 19 13.2
Sugar Beets MN sugar beeis 53 47.7 36.8

A Maximum values are in bold.

Table 4.6. Aguatic Exposure Estimates for Aquatic Invertebrates from Aldicarb Use Sites

(Aldicarb TTR}*
Use Site SWCC Scenario E—mmﬂ?;;;‘ Peak j;nég;f?;;; é;néizf?;;;
Cotion MS cotton 351 283 17.7
Dry Beans M1 beans 30.6 264 18.2
Peanuts NC peanuis 211 15.6 10
Soybeans MS soybeans 26.7 201 11.3
Sugar Beets MN sugar beets 78 59.7 38

A Maximum valaes are in bold.

Table 4.7. Acute and chronic RQs for freshwater fish using maximum application rates with 99%

incorporation efficiency

Crop Use LC3G ROAEC EEC EEC 60 day Acute RQ Chrenic RQ
{pph} {pph} Enitial/Peak average {ppb} (EEC/LCSG) {(ELC/ERES
(ppb)
Cotton 52 0.46 28.9 19.9 8.55 43.26
Dry Beans 52 0.46 282 218 6.54 47.48
Peanuts 52 0.46 17.4 11.8 §.33 25.65
Soybeans 52 (.46 22.3 13.2 8.43 28.7¢
Sugar Beels 52 0.46 53 36.8 1.82 8600
Bluegill sunfish LCS0 = 52 ppb
Bluegill sunfish ENEC = 0.46 ppb
51
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Table 4.8. Acute and chronic RQs for freshwater inverts using maximum application rates with
99% incorporation efficiency

Crop Use LC30 NOAEC EEC EEC 21 day Acute RO Chrenic RQ
{prb) {pph} Enitial/Peak average {pph) {ELCALCE8) (EEC/NOAEC
(ppb)
Cotton 20 1 351 283 1.78 28.30
Dy Beans 20 1 30.6 26.4 1.533 26.48
Peanuis 20 1 211 156 1.85 15.60
Soybeans 20 1 26.7 201 1.33 2616
Sugar Beetfs 24 1 78.0 59.7 3.90 59.70

Chironomus tetanus LCS0 = 20 pph
Mysidopsis bahic NOAEC = 1.0 ppb

Table 4.9, Acute and chronic RQs for estuarine/marine fish using maximum application rates with
99% incorporation efficiency

Crop Use L350 NOAEC EEC EEC 60 day Acute RQ Chronic R
{ppb) {pph) Enitial/Peak average (ppb) {(EEC/LCS0) {(EEC/ENEC)
(pph}
Cotton 41 0.36 28.9 19.9 8.70 55.27
Dry Beans 41 0.36 28.2 218 .68 60.55
Pearuts 41 0.36 17.4 11.8 8.42 32.77
Soybeans 41 0.36 223 13.2 8.54 36.66
Sugar Beets 41 0.36 53.0 36.8 1.28 192.22

Sheepshead mimnow LUS0 = 41 ppb; Sheepshead minnow ENEC = 0.36 ppb

Table 4.10. Acute and chronic RQs for estuarine/marine inverts using maximum application rates
with 99% incorporation efficiency

Crop use LCS6 NOAEC EEC EEC 21 day Acute RQ Chronic RQ
{pph) {pph) Enitial/Peak average {ppb} {EEC/LCSG) {(EEC/NOAEC)
(rph)
Cotton 12 ] 351 28.3 2.92 28.38
Dry Beans 1 30.6 264 2.55 26.40
Peanuts 12 1 21.1 15.6 1.76 15.60
Soybeans ] 1 267 20.1 2.22 2010
Sugar Beels 12 1 78.0 59.7 6.30 39.70

Pink shrimp LCS0 = 12 ppb; Mysidopsis bahia NOAYEC = 1 ppb

*Even with only 1% of the compound available (99% incorporated), most aquatic organism acute and all
chronic RQs calculated exceed LOCs for current uses.

4.2.2. Risk Conclusions for Aguatic Organisms

Parent aldicarb and its degradates are highly mobile and are known to move to ground water in sandy
acidic soils. In poorly permeable soils, it will move with runoff. Following a rain event, aldicarb may
reach aquatic environments as sheet and channel flow from areas of application, since aldicarb is
moderately persistent in terrestrial environments and soluble in water. It is unlikely, though, that
undissolved granules will reach surface water bodies as the granules themselves are not particularly
mobile and in most cases buried below the surface. However, under the current label scenarios modeled
tor EECs, all aquatic organism, except aquatic plants, acute and chronic RQs exceeded all LOCs for all
current uses.
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5. IDENTIFICATION of CURRENT DATA GAPS

The fate and toxicity database for aldicarb 1s substantially complete. Data gaps, uncertainties and
potential paths forward for the assessment of aldicarb are described below.

5.1. Fate

Envirenmental Chemistry Method for soil (850.6100): the Environmental Chenustry Method
for soil is currently under review. The study will be required if the current submitted study along
with the independent laboratory validation are deemed unacceptable.

5.2. Effects

Honeybee toxicity (non-guideline):

In keeping with the Agency’s proposed new paradigm for determining potential adverse etfects
to insect pollinators from conventional pesticides (USEPA et al., 2014), additional studies are
being requested in addition to the already submitted adult acute contact study. The adult acute
contact study using aldicarb resulted in an LDso of 0.285 ug/bee and the compound was classified
as highly toxic (MRID 00036935), there is considerable uncertainty regarding the potential
effects of the compound on honeybee larval development and survival as well as potential for
chronic effects. Because of its granular formulation, it 1s unlikely that there is a direct contact
exposure scenario for honeybees. Other soil dwelling beneficial insects and invertebrates could
be exposed to aldicarb and aldicarb residues through contact with the granules and/or with plants
{via pollen and/or nectar} due to its systemic nature. However, because the chemical is systemic
in nature exposure via pollen and/or nectar is possible; therefore, additional data on pollinators is
needed to fully characterize the risk associated with aldicarb use to all developmental stages of
honeybees, as sensitivity may vary according to life-stage and length of exposure (adult vs. larval
and acute vs. chronic, respectively). Additional information is needed, but uncertainty associated
with risks to honey bees need to be evaluated with more data to different life stages. Since this
may be a systemic chemical that is transported throughout the plant, residues may be available to
pollinators via pollen and/or nectar; therefore, residues of pollen and nectar of crops are a data
need. Adult and larvae acute oral toxicity studies (following OECD 213) and larval and adult
chronic toxicity studies (following OECD 237and non-gutdeline study) are necessary to evaluate
the potential for aldicarb to adversely affect bees and other pollinators through other routes of
exposure. Open literature data 1s needed to help better characterize some uncertainties regarding
potential effects to bees and other non-target terrestrial invertebrates. In addition, higher tier
effects toxicity tests (i.e., semi-field and/or field studies — Tier If and Tier 111, respectively) may
be needed, based on the results of the larval and chronic adult toxicity studies. Higher tier studies
are recommended if the ratio of the EEC and larval or adult bee acute LD50>0.4 or the ratio of
the BEEC and the chronic NOAEC>1. Incident data and/or compelling open literature studies can
also be used to support the need for higher tier studies. Should the screening level risk
assessment identify that there are risk concerns to bees, mitigation measures may need to be
considered or the registrant may need to conduct Tier H or Tier 1 effects studies (e.g. OECD
Guideline 75 and/or 850.3040 guideline studies) that reduce uncertainty by characterizing
aldicarb’s effects at the whole-colony level.
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Appendix A. Submitted Environmental Fate & Ecological Effects Studies
Environmental Fate Studies
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Assessment for Aldicarb. Project Number: 201482, Unpublished study
prepared by Cantox Environmental Inc. 234 p.

Moore, D.; Purbrick, 8.; Teed, R.; ef. al. (2008) Refined Wildlife Risk
Assessment for Aldicarb. Project Number: 201483, 88390,

72

ED_005427A_00005039-00072



46873101

471248601

47164600

47164601

47164602

101800

102199

42243301

53383 or
102053 or
104568

CBD v. EPA (1:21-cv-00681-CJN)

Unpublished study prepared by Cantox Environmental inc. 493 p.

Best, L.; Brawer, L.; Klaing, 5,; et. al. (2008) Refined Ecological Risk
Assessment for Aldicarb Expert Peer Review Pangl Process and
Comments. Project Number: EPR/32306. Unpublished study prepared
by Bayer CropScience LP. 10 p.

Fisher, D.; Ramanarayanan, T.; Moore, D.; et al. (2007) Effects
Determination for California Red-Legged Frog Potentially Exposed to
Aldicarb. Project Number: 88380, 201692, Unpubilished study prepared
by Cantox Environmental, Inc. 138 p.

Croplife America (2007} Submission of Environmental Fate and
Exposure and Risk Data in Support of the Preservation of the
California Red Legged Frog. Transmitial of 2 Studies.

Moore, [.; Breton, R.; Rodney, S.; et al. {2007) Generic Problem
Formulation for California Red-Legged Frog. Project Number: 89320,
05232007, Unpublished study prepared by Cantox Environmental Inc.
87 p.

Holmes, C.; Vamshi, R. {(2007) Data and Methodology Used for Spatial
Analysis of California Red Legged Frog Observations and Proximate
Land Cover Characteristics. Project Number: 3152007, WE252/03.
Unpublished study prepared by Waterborne Environmental, Inc. (WED.
19 p.

Union Carbide Corp. {1869) Temik Aldicarh Pesticide: The Potential
Hazard from Ingestion of Treated Plant Tissue. (Unpublished study
received Nov 5, 1868 under 1016-68; CDL:024310-F)

Reiner, E. (1871) Spontaneous reactivation of phosphorylated and
carbamylated cholinesterases. Bull Wid Hith Org. 44:109-112.
{Published study; CDL:241454-E)

W. Davis (1992) Letter Sent o 8. Haddad dated February 19, 1882:
Concermning deaths of an ocelot, two oppossums, and four raccoons at
Atascosa Wildlife Refuge in Rio Hondo, Texas|. Prepared by Rhone-
Poulenc Ag. Co. 1p.

Romine, R.R,; Meeker, R.L. (1973} Accumulation of Aldicark Residues
in Fish Tissue from Chronic Exposure to Aldicarb, Aldicarb sulfoxide
and Aldicarb sulfone in Aguaria Water: Project No. 111A13.
{Unpublished study received Jan 18, 1977 under 1016-EX-37,
submitted by Union Carbide Corp., Arlingion, Va.;, CDL:228879-X)

ED_005427A_00005039-00073



Appendix A. Ecological Effects Data

Toxicity testing reported in this section does not represent all species of birds, mammals, or
aquatic organisms. Only a few surrogate species for both freshwater fish and birds are used to
represent all freshwater fish (2000+) and bird (680+) species in the United States. Mammalian
acute studies are usually limited to Norway or New Zealand rat or the house mouse.
Estuarine/marine testing is usually limited to a crustacean, a mollusk, and a fish. Also, neither
reptiles nor amphibians are tested. The risk assessment assumes that avian and reptilian toxicities
are similar. The same assumption 1s used for fish and amphibians in the aquatic environment.
The following information was taken from previous assessments and updated if recent studies
were submitted.

Toxicity to Terrestrial Animals

Birds, Acute and Subacute

The acute oral LDso 15 1.0 mg/kg-bw for aldicarb, and 33.5 mg/kg-bw for aldicarb sulfone. The
most sensitive species tested for both aldicarb and aldicarb sulfone is the mallard duck. Aldicarb
and aldicarb sulfone are categorized as very highly toxic and highly toxic to avian species on an
acute oral basis, respectively (MRID 107398). Supplemental open literature suggests acute oral
LDsos of 0.75 mg/kg-bw aldicarb for passerine species (MRID 148695).

The most sensitive species tested on a subacute 5-d dietary basis for both aldicarb and aldicarb
sulfone 1s the bobwhite quail. The 5-d LCso 1s 71 ppm for aldicarb, and 5706 ppm for aldicarb
sulfone (or sulfocarb). Aldicarb and aldicarb sulfone are categorized as very highly toxic and
practically nontoxic to avian species, respectively (MRID 00102132 & 1096727).

Birds, Chronic

The avian reproduction studies submitted by the registrant were both classified as supplemental
(MRIDs 48156905 & 48198801}

MRID 48156905 is a one-generation reproductive toxicity study involving dietary exposures of
Northern bobwhite quail (Colinus virginianus) to aldicarb. Aldicarb was administered to the
birds in the diet at nominal concentrations of 0 (vehicle control}, 2, 10, and 50 mg ai/kg diet
(corrected for purity). Mean-measured concentrations were <0.2 (<LOQ, control), 1.8, 8.3, and
43 mg ai/kg diet, respectively. This study 1s scientifically sound but classified supplemental
because of small cage sizes and because the test was unable to detect up to 25% difference in
treatment amimal endpoints compared to controls. This study may not be used to fulfill the
guideline requirement. Although none of the endpoints in the treated groups displayed
statistically significant differences compared to controls, several of the endpoints had 10-25%
difference in the two highest treatments. These endpoints include: number of eggs laid/pen,
number of eggs set/pen, number of viable embryos/pen, number of live embryos/pen, number of
hatchlings/pen, hatchling survival/pen. In addition, adult body weight gain was also decreased in
these treatments. The reviewer concluded that these differences may be biologically significant.
Therefore, the NOAEC of this study is set to the lowest test concentration (i.e., 1.8 mg a.i/kg-
diet} and the LOAEC 15 8.3 mg a.i./kg-diet.
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MRID 48198801 1s a one-generation reproductive toxicity study involving dietary exposures of
mallard duck {(4nas platyrhynchos) to aldicarb. Aldicarb was administered to the birds in the diet
at nominal concentrations of 0 (vehicle control), 3, 15, and 75 myg avkg diet (corrected for
purity). Mean-measured concentrations were <1.0 (<L.OQ, control), 3, 15, and 72 mg av/kg diet,
respectively. There were slight, but statistically-significant (p<0.05) effects on several endpoints
at the 15 mg ai/kg diet level; however, these effects were not observed at the next highest level
(e, 72 mg a.i/kg diet). Atthe 15 mg a.i/kg diet level, there was a significant (p=0.016)
merease in the number of eggs cracked, with an average of 0.25 eggs cracked per pen in the
control versus 1.31 eggs per pen in the 15 mg avkg diet group. No other treatment level
exhibited a higher incident of cracked eggs, but the 15 mg avkg diet level continued to exhibit

14-day survivors to number hatched (p=0.04; 0.6% reduction), and hatchling weights (p=0.004;
5.8% reduction). No other treatment-related effects were observed at any concentration level for
any adult, reproductive, or offspring parameter. Despite the observation of statistically
significant effects at the 15 mg ar/kg level, the reviewer concluded that these effects were not
related to the test substance because similar effects were not observed at the next highest
treatment level (1.e., 72 mg a.1./kg diet), which was a factor of 5 greater than the level were
effects were observed. This study is scientifically sound; however, it does not satisty the
guideline requirement for a mallard duck (dnas platyrhynchos) reproductive toxicity study. This
study 1s classitied supplemental because a LOAEC was not established in the study and the study
report does not indicate the maximum field residue that would be expected based on application
rates of aldicarb. Therefore, it 1s unknown if the highest level tested was an appropriate level to
approximate the maximum expected field residues.

Mammals, Acute

Rat toxicity values obtained from the Agency's Health Effects Division (HED) substitute for wild
mammal testing. Aldicarb is categorized as very highly toxic to small mammals on an acute oral
basis with a rat LDso of 0.9 mg/kg-bw (MRID 00057333).

Mammals, Chronic

In a 2-generation reproduction study reviewed by HED (MRID 42148401), rats were exposed to
aldicarb in their diet at concentrations of 0, 2, 5, 10, and 20 ppm. Exposure consistently led to

values are similar to the acute oral LDso mammalian values and suggest that mammals that
survive acute aldicarb exposure may suffer adverse reproductive effects from chronic exposure.

Beneficial Insects

A honey bee acute contact study using the TGAT is not required for aldicarb due to its granular
formulation. However, aldicarb is categorized highly toxic to bees on an acute contact basis with
an LDso of 0.285 ug/bee (MRID 00036935). It is recognized that potential honey bee exposure
may occur due to the systemic nature of aldicarb. Because of its granular formulation, it is
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unlikely that there 1s a direct contact exposure scenario for honey bees; however, these and other
beneficial insects could be exposed to aldicarb and aldicarb residues through contact with plants
and soil.

Earthworms

Soil-dwelling invertebrates, such as earthworms, can play important roles in maintaining soil
fertility and facilitating organic matter degradation, as well as an important food source for birds
and mammals. A study by Mosleh et al (2003) demonstrated an earthworm (dporrectodea
caliginosa) 28-day LCso of 0.68 ppm.

Toxicity to Terrestrial Plants

Terrestrial plant testing is required for pesticides other than herbicides if data from the literature
indicate that a pesticide is phytotoxic. A tier I seedling emergence study (MRID 4704401} is
classified supplemental and cannot be used to fulfill the guideline requirement for 850.4100. A
Tier 11 seedling emergence study was submitted for ryegrass and tomato (MRID 49477401}, No
effects to Ryegrass of Tomato resulted in the Tier 1 study using granular TEMIK 15G.

Summary of review of MRID 47904401

The effect of Temik 15 G (Al Aldicarb) on the seedling emergence of monocot (corn, Zea mays;
oat, 4vena sativa; onion, Allium cepa; and ryegrass, Lolium perenne) and dicot (cucumber,
Cucumis sativus; otlseed rape, Brassica napus; sugarbeet, Beta vulgaris; soybean, Glycine max;
sunflower, Helianihus annuus; and tomato, Lycopersicon esculentum) crops was studied at
nominal concentrations of 0 (negative control) and 75 kg product/ha, which is equivalent to 11.5
kg ai/ha (10.3 Ib ai/A). The growth medium used in the seedling emergence test was a mixture of
natural soil (silt loam} and washed sand; pH 7.24, organic carbon 0.63%. On day 21, the
surviving plants per pot were recorded and cut at soil level for measuring the plant height and
dry weight.

The most sensitive monocot species was ryegrass, with a 12 and 44% difference in shoot length
and weight, respectively, compared to the control. The most sensitive dicot species was tomato,
with a 28 and 25% difference in shoot length and weight, respectively, compared to the control.
Phytotoxic effects, including stunting and necrosis, were observed in ryegrass and tomatoes.
Based on the observance ot >25% effects in ryegrass and tomato, a tier 11 study consistent with
OCSPP guideline 850.4225 and using these two species is necessary to fulfill the guideline
requirement for 850.4100. The Tier I studies with ryegrass and tomato are considered
supplemental. The data from the Tier I studies with corn, oat, onton, cucumber, oilseed rape,
soybean, sugarbeet and sunflower are all considered acceptable. Overall, this toxicity study is
classified supplemental and does not satisfy the guideline requirement for a seedling emergence
toxicity study because >25% effects were observed in two species (i.e., ryegrass and tomato) and
tier 11 studies have not been submitted for those species.
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Toxicity to Freshwater Animals

Freshwater Fish, Acute

Aldicarb

Since the 96-h LCsp values ranged from 52 to 110 ppb ai, aldicarb is categorized as very highly
toxic to highly toxic to freshwater fish on an acute basis. The most sensitive of these results was
the 52 ppb at for the bluegill sunfish (Mayer and Ellersieck 1986} conducted under static
conditions. A supplemental acute toxicity test conducted under static conditions reported a 96-h
LCso for aldicarb of 110 ppb ai for juvenile bluegill sunfish. Because of the static conditions, it is
likely this value reflects contribution of parent aldicarb and its degradates. The bluegill sunfish
96-h LCso of 52 ppb ai was chosen to calculate acute risk quotients from exposure to aldicarb
because it is the most sensitive endpoint of the 96-h LCsg values. There was an acute value for
fathead minnow exposed to aldicarb found in the public literature but it was only for a 48 hour
study, therefore it 1s likely an underestimate of aldicarb toxicity to this species at 96 hours and is
therefore classified as supplemental information.

Acute Toxicity Endpoints for Freshwater Fish

I Endpoint (pob

A | MRID/Reference

Aldicarb

Bluegill sunfish 96-h LCso =52 ppb ai MRID 40098001and MRID3503
(Mayver and Ellersieck 1986)

Rainbow trout 96-h LCso = 560 ppb ai MRID 40098001 and MRID
3503 (Mayer and Ellersieck

Fathead minnow 48-hr LCsp = 8,860 ppb at Moore. ef al. 1998
(Supplemental information as
this is only a 48-h study)

Aldicarh sulfoxide

Rainbow trout 96-h 1.Cs0=7.140pob ai ] MRID 45592115

Aldicarb sulfone

Rainbow trout 96-h LCs0 = 42,000 ppb ai Acc# 096727 (Anonymous
1976)

Rambow trout 96-h LCs0 > 106,000 ppb a1 MRID 45592117

Aldicarb sulfoxide

A flow through acute toxicity test using the degradate aldicarb sulfoxide was conducted on
rainbow trout. A 96-h LCse of 7,140 ppb was reported which 1s classified as moderately toxic
(MRID 45592115).
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Aldicarb sulfone

An acute toxicity test conducted on rainbow trout using the degradate aldicarb sulfone had a 96-h
LCs 042,000 ppb at. This is characterized as slightly toxic [Acc# 096727 (Anonymous 1976)].
A flow through acute toxicity test using aldicarb sulfone had a 96-h LCso greater than 106,000
ppb ai for rainbow trout, which s characterized as practically non toxic (MRID 45592117).

Based on the acute toxicity studies for treshwater fish, the relative toxicity relationship 1s:
aldicarb>aldicarb sulfoxide™ aldicarb sulfone.

Freshwater Fish, Chronic

Aldicarb

A freshwater fish early life-stage test using aldicarb (99% ai) has been conducted with the
tathead minnow. The NOAEC was 78 ppb ai and the LOAEC was 156 ppb ai. The most
sensitive endpoint was the survival of larvae-juveniles after 30-days exposure (MRID 44598601
also known as BOWOALO7/4 (Q.H. Pickering and W.T. Gilliam 1982}). However, according to
the acute freshwater fish data the bluegill sunfish was the most sensitive freshwater fish tested
with a 96-h LCso of 52 ppb at. This 96-h LCso of 52 ppb ai 15 lower than the NOAEC of 78 ppb
ai for the fathead minnow, indicating that the bluegill is much more sensitive to aldicarb than the
fathead minnow. Therefore, a screening level chronic RQ for fish cannot be calculated using the
fathead minnow chronic NOAEC directly. However since both a supplemental acute (48-h
LCs0= 8,860 ppb ai; Moore. ef al. 1998) and acceptable chronic (NOAEC = 78 ppb ai} aldicarb
value exist for fathead minnow, an acute-to-chronic ratio (ACR) can be calculated for this
species and then used to determine an estimated NOAEC for the bluegill sunfish.

The ACR for the fathead minnow of 114 1s calculated by dividing the fathead minnow 48-hr
ECso of 8,860 ppb ai by the fathead chronic NOAEC of 78 ppb ai. The 96-h LCs¢ of 52 ppb ai for
the bluegill sunfish is then divided by the ACR of 114 which results in an estimate of the chronic
NOAEC for the bluegill sunfish of 0.46 ppb ai. A 48-h LCs value was used to calculate the ACR
rather than a 96-h L.Cso because none was available, this potentially over estimates the ACR for
fathead minnow. Additionally, a robust estimate of an ACR (L.e., geometric mean of ACRs for at
least three fish species with at least one coldwater and one warmwater species) for aldicarb could
not be calculated because only one fish species, the fathead minnow, had both acute and chronic
endpoints avatlable for determination of an ACR. While a more robust estimate of the ACR is
desirable, the use of the fathead minnow ACR is a reasonable estimate but may be either a slight
over or underestimate of ACR for fish.

Chronic Toxicity Endpoints for Freshwater Fish
Species Endpoint MRID/Reference
Aldicarb
Fathead minnow tish early life stage NOAEC | MRID 44598601 also known as
=78 ppb ai BOWOALO07/4 (Q.H. Pickering and W.T.
Gilliam 1982}
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Bluegill sunfish Estimated NOAEC = 0.46 96-h LCso for bluegill sunfish (52 ppb ai)
ppb at divided by ACR (fathead mimnow 48-h
ECs0 of 8860 ppb a1 divided by NOAEC
of 78 ppb at)

Freshwater Invertebrates, Acute

Aldicarb

A Daphnia magna core study determined the 48-h ECso to be 410 ppb at (Acc #096683, also
known as BOWOALOSB and MRID 107395 (Vilkas 1977), categorizing aldicarb as highly toxic
to aquatic freshwater invertebrates on an acute basis. Because this test was conducted under
static rather than flow-through conditions, it is likely that this value reflects the contributions of a
mixture of parent aldicarb and various degradates. A supplemental study from the literature
reported the 48-h LCso of aldicarb to Daphnia magna, Aedes aegypti, Atermia sp., and Aedes
taeniorhynchus as 75, 290, 5460, and 150 ppb ai respectively, in 48 hour static tests (Song er g/,
1997). A supplemental study from open literature also concluded that aldicarb was very-highly
toxic to Daphnia magna with a reported 48-h ECso of 583 ppb (Moore. ef a/. 1998). This same
study reported a 48-h ECso of 3990 ppb for Hyalella azteca (categorized as moderately toxic)
and a reported 48-h ECso of 20 ppb for Chironomus tentans. A supplemental study obtained from
open literature (Foran et al. 1985} determined the 48-h ECso of juvenile Daphnia laevis to be 65
ppb and 51 ppb for adult Daphnia laevis categorizing aldicarb as very highly toxic.

Because Moore ef af. (1998} is classified as a supplemental study of high quality, the 48-h
Chironomus tentans ECso value of 20 ppb will be used in the risk characterization.

Aldicarb sulfoxide

Foran et al. 1985 also found that aldicarb sulfoxide is also very highly toxic to Daphnia laevis,
with a 48-h ECso of 57 ppb for juveniles and 43 ppb for adults. Thus, aldicarb sulfoxide toxicity
to freshwater invertebrates appears to be similar in toxicity to aldicarb. A supplemental static
acute toxicity test was performed using the degradate aldicarb sulfoxide with the test species

Daphnia magna. The 48-h ECso was 696 ppb, which 1s classified as highly toxic to daphnids
(MRID 45592114).

Aldicarb sulfone
Based on a core study, the 48-h ECso for aldicarb sulfone is 280 ppb for Daphnia magna which

is categorized as highly toxic to freshwater invertebrates on an acute basis [Acc# 096727
{Anonymous 1976} . Foran et af. (1985) also found that the toxicity of aldicarb sulfone to

ppb).

Based on the acute toxicity studies for freshwater invertebrates, the relative toxicity relationship
is: aldicarb ~aldicarb sulfoxide > aldicarb sulfone.
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Acute Toxicity End

Aldicarb

ints for Freshwater Invertebrates

Daphnia magna

48-h ECs6 = 410 ppb

Acc #096683, also known as
BOWOALOS and MRID
107395 (Vilkas 1977),

Daphnia magna

48-hr LCso =75 ppb

Song et al., 1997

Aedes aegypti

48-hr LCso = 290 ppb

Song et al., 1997

Atermia sp.

Song et al., 1997

Aedes taeniorhynchus

Song et al., 1997

Daphnia magna

Moore. ef al. 1998

Hyalella azteca

Moore. ef gf. 1998

Chironomus tenfans

Moore. ef af. 1998

Daphnia laevis (Juvenile)

48 hr ECso =65 ppb

Foran ef af. 1985

Daphnia laevis (adult)

48 hr ECso = 51 ppb

Foran ef af. 1985

Aldicarb sulfoxide

Daphnia magna

48-h ECso = 696 ppb

MRID 45592114

Daphnia laevis (adult)

Foran er af. 1985

Daphnia laevis (Juvenile)

48 hr ECso =57 ppb

Foran ef af. 1985

Aldicarb sulfone

Daphnia magna

48-h ECso = 280 ppb

Acc# 096727 (Anonymous
1976}

Daphnia laevis (adult)

48-h ECs0=369 ppb

Foran et al. (1985)

Daphnia laevis (juvenile)

48-h ECso=556 ppb

Foran ef al. (1985)

Qualitative Studies

Midge, Chironomus viparius

Symptoms of intoxication

Kallander et al. 1997

Midge, Chironomus riparius

10.0 ppb,

24-hr LCso (spiked sediment)

Lydy et al. 1990

Gammarus ilalicus Goedm.

Pantani et al. 1997

CBD v. EPA (1:21-cv-00681-CJN)

80

ED_005427A_00005039-00080




F

chinogammarus tibaldii 96-hr LCso = 220 ppb Pantani et al. 1997
Pink.
Midge Chironomus riparius | 24 hr ECse value = 23 ppb Sturm and Hansen 1999
Daphmd Daphnia magna 24 hr ECso value = 227.6 ppb | Sturm and Hansen 1999
Aedes faeniorhynchus 48-hr LCs0 = 150 ppb Song and Brown 1998
{hyperosmotic condition)
72-hr LC50=200 ppb
{isosmotic conditions)
Artemia sp. 48-hr LCso = 5460 ppb Song and Brown 1998
{hyperosmotic)
72-hr LCS50=17250 ppb
{(1sosmotic conditions}
Pond snail Lymnaea 48-hr LCse = 20000 ppb Singh and Agarwal 1981
acuminata
Apple snail Pila globosa 48-hour LCso value could not | Singh and Agarwal 1981
Swainson be determined
Midge Chironomus riparius | None Fisher et al. 1993

Midge Chironomus riparius | 24-hour LCso values ranged Suorsa and Fisher 1986
from 17-28 ppb at pH 4-8

Aldicarb sulfoxide

Daphnia magna ECse = 696 ppb MRID 45552114

Daphnia laevis (adult} 48 hr ECs0 = 43 ppb Foran ef al. 1985

Daphnia laevis (Juvenile) 48 hr ECso =57 ppb Foran ef al. 1985

Aldicarb sulfone

Daphnia magna ECsp =280 ppb Accit 096727 (Anonymous
1976)

Daphnia laevis (adult} ECs=369 ppb Foran ef al. (1985}

Daphnia laevis (juvenile) ECsy=556 ppb Foran et al. (1985)

Freshwater Invertebrate Qualitative Studies

Jsing the database ECOTOX to identity additional data from the open literature, several
supplemental studies were identified that can be used qualitatively to discuss the effects of
aldicarb on freshwater invertebrates. These studies were not appropriate for quantitative use in
calculation of nisk quotients.
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A one day test identified aldicarb as very highly toxic to the midge and daphnid on an acute
toxicity basis under static conditions. The 24-h ECso value was reported to be 23 ppb a1 for the
midge and 227.6 ppb a.1. for the daphnid (Sturm and Hansen 1999).

Several studies examined the effects of aldicarb to freshwater invertebrates and the effects of
pulse dosing, pH, and different modes of exposure. In a pulsed exposure test, Kallander et a/.
(1996) studied midges (Chironomus riparus) exposed to aldicarb under static conditions. Midges
exposed to aldicarb for two, pulsed 1-hour periods with a recovery period in clean water for 6 or
more hours showed significantly fewer symptoms of intoxication than those exposed
continuously for 2 hours. This indicates that continuous exposure to aldicarb from runott events
with no recovery time would exacerbate the symptoms of intoxication for freshwater
mvertebrates.

The 24 hour acute toxicity of aldicarb to Chironomus riparus was studied under static conditions
at pH 4, 6, and 8 (Suorsa and Fisher 1986). The 24-h LCso values ranged from 17-28 ppb for
aldicarb at pH 4-8. Toxicity of aldicarb to midges did not differ significantly as a function of
pH.

A 24 hour static study by Lydy er al (1990) evaluated three modes of exposure of aldicarb to
Chironomus riparius: treated water only with no sediment (water only); treated water with
untreated sediment (spiked water); and treated sediment with untreated water (spiked sediment).
The reported 24-h LCso for the water only, spiked water, and spiked sediment treatments were
9.9, 10.0 and 26.7 ppb respectively, which classifies aldicarb as very highly toxic to C. riparius
on an acute toxicity basis for all three routes of exposure. In addition, these tests indicate that the
water exposure pathways produce more sensitive endpoints than sediment exposure. This affirms
the use of acute aquatic toxicity tests using aldicarb for freshwater invertebrates to be the most
sensitive route of exposure.

Fisher et al. 1993 studied the toxicity of aldicarb to the midge with and without sediment. Five
molecular descriptors (molecular volume, Henry’s law constant, n-octanol/water partition
coefficient, molecular connectivity, and linear solvation energy) were used in regression analysis
as potential predictors of pesticide activity. Quantitative structure activity relationships indicate
sediment sorption plays a large role in the ultimate toxicity of aldicarb to the midge.

Several studies were identified that deal with species not normally tested in registrant submitted
studies. These studies classified aldicarb in a range of slightly toxic to highly toxic. The 96-hr
acute toxicity of aldicarb to Gammarus italicus Goedm and Echinogammarus tibaldii Pink was
studied under static conditions (Pantant ef al. 1997). The 96-h LUso value was determined to be
420 ppb a.i. and 220 ppb a.1., respectively, which categorizes aldicarb as highly toxic on an acute
toxicity basis.

The 240-hr acute toxicity ot aldicarb to the pond snail Lymnaea acuminata and the apple snail
Pila globosa Swainson was studied under static conditions (Singh and Agarwal 1981). Paralysis
was observed in the test organisms within 24 hours of exposure even though the animals
remained alive for varying lengths of time; no mortality was observed in the control group. The
48-h LCso value was 20000 ppb a.1., which categorizes aldicarb as slightly toxic to L. acuminaia
on an acute toxicity basis. The 48-h LCso value could not be determined for the apple snail
within the range of doses tested. The L.Cso values from 72 hours to 240 hours ranged from
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210000-78000 ppb, which categorizes aldicarb as practically non-toxic to slightly toxic to .
globosa on an acute to subchronic toxicity basis.

The 48-h hyperosmotic and 72-hour 1sosmotic acute toxicities of aldicarb to the mosquito Aedes
taeniorhynchus and brine shrimp Artemia sp. were studied under static conditions (Song and
Brown 1997). Mosquito and nauplii larvae were exposed to the test material at two different
salinities, hyperosmotic and isosmotic. Under hyperosmotic conditions, the reported Aedes 48-
hour LCso was 150 ppb a.1 and the 4rfemia 48-hour LCso was 5460 ppb a.i. Aldicarb is thus,
classified as highly toxic to dedes and moderately toxic to Arfemia sp. Under isosmotic
conditions, the reported 72-hour LLCS50 was 200 ppb a.i. for Aedes (highly toxic) and the 72-hour
LC50 was 17250 ppb a.i. for Artemia (slightly toxic).

Freshwater Invertebrate, Chronic

Aldicarb

The chronic risk to freshwater invertebrates is based on the estuarine/marine chronic study using
Mysidopsis bahia. The reason for using this endpoint is based on the memorandum dated
December 14, 1993, from A. Maciorowski, EFED to P. Poli, SRRD (D196663): “EEB has
previously received and reviewed a valid Mysid shrimp chronic toxicity study that resulted in a
calculated MATC of 1-1.5 ppb. Since the acute data indicates that the Mysid shrimp 1s more
sensitive to aldicarb than Daphnia magna (Mysid shrimp LCso = 16 ppb, Daphnia magna 1.Cso =
410.7 ppb} and EEB does have valid Mysid shrimp chronic toxicity data, EEB is willing to watve
the requirement for the Guideline 72-4(b) Freshwater Invertebrate Life Cycle Study. However, as
a result all aguatic risk assessments utilizing invertebrate chronic toxicity data will be based on
the Mysid shrimp data.” The mysid shrimp NOAEC 1s 1.0 ppb.

A supplemental chronic toxicity study was submitted that evaluated the effect of aldicarb (99.9%
a.1.) on Daphnia magna. An ECso of 90 ppb, NOAEC of 20 ppb, and LOAEC of 60 ppb were
reported for mortality and immobilization. An ECse with a range of 190 to 570 ppb, NOAEC of
190 ppb and LOAEC greater than 190 ppb were reported for reproductive effects. The most
sensitive endpoint was reproductive effects (MRID 45592112). This study is classified as
supplemental and 1s not upgradeable to core due to the study’s deviations.

Chronic Toxicity Endpoints for Freshwater Invertebrates

Aldicarh

Daphnia magna NOAEC =20 ppb MRID 45592112
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Toxicity to Estuarine and Marine Animals

Estuarine and Marine Fish, Acute

Aldicarb

Based on results from the preferred test species, sheepshead minnow, 96-h LCUso values range
from 41 to 170 ppb. Therefore, aldicarb is categorized very highly to highly toxic to
estuaring/marine fish on an acute basis. The most sensitive estuarine/marine fish species tested
was the sheepshead minnow with a 96-h LCso of 41 ppb [MRID 40228401 (U.S. EPA 1986)]. A
supplemental study obtained from open literature (Landau and Tucker 1984} found a similar
magnitude value for a snook (Centropomus undecimalis) embryo/larva bioassays with a 36-hr
LCso of 40 ppb. After 96-hr of exposure the snook may have a lower LU se; therefore, the snook
may be more sensitive than the sheepshead minnow.

Acute Toxicity End

Aldicarb

oints for Estuarine and Marine Fish

Sheepshead minnow

96-h LCso = 41 ppb

MRID 40228401 (U.S. EPA
1986)

Snook (Centropomus
undecimalis)

36-h LCso = 40 ppb

Landau and Tucker 1984

Sheepshead minnow
(Cyprinodin variegates)

96-h LCso = 170 ppb

MRID 40228401 (U.S. EPA
1986)

Estuarine and Marine Fish, Chronic

Aldicarb

A chronic estuarine/marine fish early life-stage test using aldicarb (99% ai) has been conducted
with the sheepshead minnow. The NOAEC was 50 ppb and the LOAEC was 88 ppb. The most
sensitive endpoint was growth based on the mean standard length [MRID 00066341 (U.S. EPA
1981b)]. The lowest chronic endpoint value available for sheepshead minnow is higher than the
lowest acute endpoint value for sheepshead munnow. Therefore, it not appropriate to screen for
chronic risks to estuarine/marine fish with this value. However, since there is an ACR of 114
avatlable for fish (freshwater fathead minnow ACR, see the Freshwater Fish, Chronic Aldicarb
section above) this value was used to estimate a chronic NOAEC using the acute 96-h LCsp for
sheepshead minnow from MRID 40228401,

The estimated chronic NOAEC for the sheepshead minnow 1s 0.36 ppb and 1s calculated by
dividing the 96-h LUsc of 41 ppb for the sheepshead minnow by the ACR for fathead minnow of
114. As discussed in the Freshwater Fish, Chronic Aldicarb section above a 48-h LCso value was
used to calculate the ACR rather than a 96-h LCs0 because none was available, this potentially
over estimates the ACR for fathead minnow. Additionally, a robust estimate of an ACR (i.e.,
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geometric mean of ACRs for at least three fish species with at least one coldwater, one
warmwater and one saltwater species) for aldicarb could not be calculated because only one fish
species, the fathead minnow, had both acute and chronic acceptable endpoints available for
determination of an ACR. While a more robust estimate of the ACR is desirable, the use of the

fathead minnow ACR is a reasonable estimate but may be either a slight over or underestimate of
ACR for fish.

Aldicarh
Sheepshead minnow Early life stage NOAEC = 50 | MRID 00066341 (U.S. EPA
ppb 1981b)
Sheepshead minnow Estimated NOAEC = 0.36 96-h LCso for sheepshead
ppb minnow (41 ppb ai) divided
by ACR (fathead minnow 48-
h ECs0 of 8860 ppb a1 divided
by NOAEC of 78 ppb ai)

Estuarine and Marine Invertebrates, Acute

Aldicarb

Based on results from the preferred test species, pink shrimp and Eastern oyster, following test
guidelines, the toxicity values fall in the range of 12 to 8800 ppb. Therefore, aldicarb is
categorized as very highly to moderately toxic to estuarine/marine invertebrates on an acute
basis. The 48-h ECso for the Eastern oyster is reported as 8800 ppb. Therefore, the most sensitive
estuarine/marine invertebrate tested was the pink shrimp, with a 96-h LCs0 of 12 ppb [MRID
40228401 (U.S. EPA 1986)].

Aldicarh

Eastern oyster 48-h ECso = 8800 ppb MRID 40228401 (U.S. EPA
1986}

Pink shrimp 96-h LCs0 =12 ppb MRID 40228401 (U.S. EPA
1986)
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Estuarine and Marine Invertebrate, Chronic

Aldicarh

A chronic estuarine/marine invertebrate full life-cycle test using aldicarb (99% ai} has been
conducted with the mysid shrimp. The NOAEC was 1 ppb and the LOAEC was 1.5 ppb. The
most sensitive endpoint was average number of offspring [MRID 0006634 1(U.S. EPA 1981b}].

Chronic Toxicity Endpoints for Estuarine and Marine Invertebrates

Aldicarb

Mysid shrimp Full life cycle NOAEC =1 MRID 00066341
ppb

Toxicity to Aquatic Planis
Aldicarb

According to CFR 40 Part 158.540, aquatic plant testing is generally not required for non-
herbicides unless there is evidence of potential phytotoxicity at use rates from other lines of
evidence. At this time, EFED has one study conducted on the marine diatom, Skeletonema
costatum (MRID 40228401} and a study on Duckweed (MRID 47904402). The ECs0 1s >50 ppm
for the diatom and >88.7 ppm for duckweed.

Teoxicity Endpoints for Aquatic Plants

Aldicarb

Marine diatom, Skelefonema | ECso > 50 ppm MRID 40228401
costatum
Duckweed, Lemna gibba BECS50>88.7 ppm MRID 47904402

Summary of review of MRID 47904402

In a 7 day acute toxicity study, Duckweed (Lemna gibba; freshwater floating aquatic vascular
plants) were exposed to Aldicarb Technical at nominal concentrations of 0 (negative control), 2.56,
6.40, 16.0, 40.0, and 100 mg ai/L under static renewal conditions. Measured concentrations were
<0.20 (<LOQ, control), 2.17, 5.50, 14.3, 35.9, and 88.7 mg ai/L.

The % growth inhibition of frond number in the treatment groups as compared to the control ranged
from 4 to 41%. For biomass based on frond number, inhubitions ranged from 3 to 38%. For dry
weight, inhibitions ranged from 5 to 46%. There were no compound related phytotoxic effects.
The NOAEC for this study was 5.50 mg a.i/L, based on effects to frond number, biomass and dry
weight at 14.3 mg a.i./L. For all endpoints that were included in this study (i.e., frond number, dry
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weight and growth rate), <50% effects were observed, resulting in an EC50 value >88.7 mg ai/L.
(i.e., the highest test concentration}. Since a dose-response relationship was observed in this test
and the highest test concentrations resulted in almost 50% effects, extrapolated ECS50 values were
calculated by the reviewer. The lowest extrapolated EC50 was 110 (95% confidence interval: 90-
130; slope = 1.74+/- 0.251) based on effects to dry weight. Although an EC50 value was not bound
by the concentrations used in this test and the highest test concentration was not 100 mg a.1./L, the
extrapolated ECS0 value for dry weight and the available NOAECs are sufficient to establish
endpoints from this study. This toxicity study is considered scientifically sound and classified
acceptable. This study may be used to satisfy the guideline requirement for an aquatic plant toxicity
study using Lemna sp.
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Appendix B. Aquatic Model File

Parent Aldicarb SWCC Output Files.zip Aldicarb TTR SWCC Cutput Files.zip
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